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Introducing a new companion to your 
VA62A Universal Video Analyzing System! 


Isolate All Playback Or Record Problems In All VCRs . . . 
Now And In The Future, Or Your Money Back! 


VA62A Universal Video Analyzer 


VC93 All Format VCR Analyzer 
Patent Pending 


Now you’ll have everything to completely analyze all VCR 
video, audio, and servo problems. 


Automatic Servo Analyzing: (patent pending) 

Automatically determine if the VCR has a capstan servo, cylinder 
servo, luminance/chrominance circuit defect in virtually the time 
it takes to connect to the video and audio line outputs.* 

Exclusive Video Head Substitution: 

Never again install another video head without being 100% positive 
it will fix the problem. Exclusive video head substitution signals 
isolate head problems from all other circuit problems. 

Exclusive Hi-Fi Stereo And Audio Signals: 

Finally there is an answer for troubleshooting VCR Hi-Fi audio 
circuits. Isolate defects from the spinning heads to the line outputs. 


Isolate Defects Throughout The Entire VCR: 

Exclusive phase- and chroma-locked drive signals isolate problems 
in any stage from the heads to the output. Every signal you need is 
there, including: FM luminance, chroma, video, and head switching 
(SW30) signals. 

Includes Extra Features To Complete Your Servicing Needs: 
You get: an Internal NTSC video pattern, standard video and audio 
line output, a servo sub bias supply to 10 VDC, an autoranged DC 
and PPV meter, plus it supports all common VCR formats. 

* Using the optional Servo Performance Test Leads and Servo 
Performance Test Tape. 


Call 1-800-SENCORE ext. 604 for more information! 
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NETWORKING • SOFTWARE APPLICATIONS • BUSINESS SYSTEMS 



YOU SIMPLY CANT AFFORD TO MISS THIS YEAR'S 
CANADIAN COMPUTER SHOW & CONFERENCE 


> SEE how the latest computer systems can 
increase your company’s productivity in today’s 
competitive environment. Your competitors 
will be sure to be here! 

> LEARN from top North American experts 
how you can better use today’s computer 
technology to give your company the competi- 
tive edge. Workshops, demonstrations, 
seminars - it’s all here! 

> DISCUSS solutions with over 400 major exhi- 
bitors displaying thousands of the 

most recent products and services. ^ , 

See many productivity- w A IM 

boosting innovations that V 

are introduced here first! vUlYUTiJ 


> DISCOVER why more resellers attend this 
event than any other computer show in 
Canada! 

> ATTEND the 22nd Canadian Computer Show 
and Conference - Canada's largest, and North 
America’s oldest, computer show. Join over 
30,000 key decision-makers nationwide from 
business, industry and government who will be 
here to learn how innovative computer techno- 
logy can help them get ahead. 

> CIRCLE these dates on your 
i T A M calendar now! October 21 to 24, 

1 1 A IM 1991, 10 a.m. to 6 p.m., 

BJ C? U A A I Toronto International 

K OHUW Centre. 


For exhibitor information, 
call Bob Poldon or Darryl Bond 
at (416) 252-7791 


/\ 1 imaged and Prtxlnced by 

INDUS’! 'RIAL 7 'RADE & 
CONSUMER SHOW S INC. 


TORONTO INTERNATIONAL CENTRE - OCTOBER 21 TO 24, 1991 



T his month we are featuring 
MIDI. MIDI stands for Musi- 
cal Instrument Digital Inter- 
face and it is a really “neat” 
way of making music. What can be 
done using this standard is mind-bog- 
gling. The danger (if you can call it that) 
is that technical ability may be sub- 
stituted for talent. 

Also, we are starting a new column 
— Letters! This can be an excellent 


forum for all the readers to communi- 
cate, not only with Electronics and 
Technology Today , but with each other. 
So, please send in your letters, com- 
ments or questions and I’ll print as 
many as possible and weTl get some 
great communication going. Looking 
forward to hearing from you. 

Chuck Ander 
Editor 
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I HAVE BEEN A SUBSCRIBER to 
Electronics and Technology Today 
magazine since day one. I have seen it go 
through several format changes over the 
years. I have not been pleased with some of 
these changes. However the recent change 
in format is most welcome. 

One suggestion I would make is to have 
a readers’ letters page in which readers 
could comment; ask questions to which 
other readers could respond; try to find 
some component or equipment that other 
readers may have; etc. 

Over the years, I have subscribed to 
several magazines and the first part that I 
look at is the readers’ page. 

I may be a minority of one who would 
appreciate such a page and I realize that it 
does require some extra effort on your part 
but I put this suggestion forward for what it 
is worth. 

I think that the “Great Canadian 
Project Contest” is a great idea and I ex- 
pect you will receive some interesting and 
innovative entries. Some year ago I bread- 
boarded a digital capacitance meter which 
worked quite well. Shortly thereafter a 
meter which I am sure worked on the same 
principle came on the market at an attrac- 
tive price so I did nothing more with my 
meter. I may resurrect it and enter your 
contest. 

I am surprised and disappointed with the 
decrease in the number of young people 
interested in electronic experimenting and 
kit-building. In my day we did it for fun but 
mostly to save money. Now you can go to 
Radio Shack and buy the finished article for 
less than the cost of components to build it. 
In Hong Kong kit-building is real craze 
similar to what it was in North America 
when I was young. It is the young ex- 


perimenters and kit-builders who become 
the engineers and technicians that Canada 
desperately needs if it is to maintain any 
technological edge. 

B. Prentice 
Toronto, Ontario 

Getting Better Educated 

I’m a newcomer to the electronics hobby 
and have become totally addicted to it. 
After a couple of years of hacking around 
and building projects with varying success. 
I’m ready to get a more formal education. I 
would very much like to make a career 
change to the electronics field, perhaps as a 
service technician in computers or 
TV/audio/video. This would seem to be an 
area with a lot of opportunity and 
flexibility. 

My question to you, (if it is appropriate) 
is what are the best avenues of training? 

I’m thirty-six with grade thirteen math 
and a B. A. What do you suggest? 

B.B. 

Toronto, Ontario 

My own experience is with George Brown 
College. Their courses seem to be excellent. 
Also, I’ve heard good things about Ryerson 
Polytechnical Institute. Since I have no ex- 
periences with other schools or courses, I’m 
not in a position to comment on them. 
Watch for an upcoming article on 
electronics training available in Canada. 
—Ed. 

Letter should be addressed to Letters, 
Electronics & Technology Today, 1300 
Don Mills Road, Don Mills, Ontario 
M3B3M8 □ 


6 


Electronics & Technology Today 




l£l 


mm 




. — — t* 






FRANCHISE OPPORTUNITY 

Are you 

- A super tech looking for a future 

- frustrated in a dead end job 

- knowledgeable in VCR, Camcorder and Television Repair 

- trying to own or operate your own business 

- customer orientated. 

Then 

- we need to talk 

- we have the business accumen and organization you need. 


The Video Re-Fit Shop is a franchise service system specializing in consumer Electronic 
Repairs. We have been in operation for over six years in the Winnipeg area and have four very 
satisfied franchisee's. We are currently wanting to expand outside the Winnipeg market. 

Please Contact: 

Gordon Turnbull 
President 

VRS Electronics Ltd. 

931 St. Mary's Road 
Winnipeg, Manitoba 
R2M 3R6 
(204) 257-7555 

Write or Call today for our free Promotional Video! 
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INFORMATION 


New Products 


Commodore Launches 
New Consumer 
Electronics Category: 
CDTV First Interactive 
Multimedia Player 

With the introduction of its CDTV In- 
teractive Multimedia player, Com- 
modore Business Machines launches 
the first consumer interactive multi- 
media products and an entirely new 
consumer electronics product category. 


CDTV is the first of a new generation 
of consumer electronics products to 
combine audio, video, graphics and text 
in a revolutionary product that will 
change the way consumers are edu- 
cated, informed and entertained. 

The CDTV player is a sleek, black 
unit similar in appearance to a conven- 
tional VCR or CD- Audio player with 
interactive multimedia capabilities. Tit- 
les are accessed by your television 
through a simple hand-held remote con- 
trol and offer an unparalleled audio and 
video experience. 

“The introduction of CDTV Interac- 
tive Multimedia signals the next phase 
in the evolution of consumer 
electronics,” said Tom Shepherd, direc- 
tor of marketing of Commodore Busi- 
ness Machines. “We believe that the 


merging of consumer electronics and 
advanced microchip technology will be 
the major consumer electronics product 
trend of this decade,” continued 
Shepherd. 

Commodore has made a substantial 
commitment to the CDTV player, and 
has engineered the product to meet the 
long-term needs of its users. The open 
architecture design of the CDTV player 
enables easy modification and 
upgrades. For example. Commodore 


plans to make the CDTV player com- 
patible with the Moving Picture Expert 
Group (MPEG) full-screen, full-motion 
standard, once that standard is estab- 
lished. 

The player also supports all CD- 
Audio discs and the music industry’s 
new formats, CD+Graphics (CD+G) 
and CD-MIDI titles. 

In order to ensure that the CDTV 
player be a truly international product, 
the player is compatible with all 
television monitor standards, including 
NTSC, Super- VIDEO, and Europe’s 
PAL, as well as all standard RGB 
monitors. 

“The real point of difference between 
CDTV and conventional formats is the 
way CDTV Interactive Multimedia 
engages the user,” said Shepherd. “Be- 


cause using the CDTV player is so 
simple and applications so powerful, 
the end-user becomes totally involved 
in the title. CDTV Interactive Multi- 
media transforms television from a pas- 
sive medium to an active medium.” 

For more information contact: Tom 
Shepherd, Director of Marketing, Com- 
modore, (416) 499-4292. 

Circle No. 1 3on Reader Service Card 

BSC Electronics Ltd. 
to Distribute New ELF 
Meter 

A compact, consumer-oriented elec- 
tronic meter called the “4060 ELF 
Meter,” developed to detect magnetic 
field radiation emitted by all 60Hz 
electrical sources, is now being dis- 
tributed by BCS Electronics Ltd. of 
Downsview Ontario. Generated by 
scores of electrical devices including: 
power transmission lines, computers, 
electric blankets, televisions and 
household appliances, magnetic fields 
have become a growing concern among 
the public, industry and the government 
for their suspected cause of such health 
problems as cancer, birth defects and 
brain tumours. Because the new meter 
measures the amount of magnetic radia- 
tion emitted by a source, it allows the 
operator the ability to determine 
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whether appropriate action to avoid 
overexposure to the fields is necessary. 
The meter sells for under $180 and is 
manufactured by F.W. Bell, Inc. of Or- 
lando, Florida, a pioneer in the develop- 
ment of magnetic field measuring 
devices. 

BCS Electronics has been distribut- 
ing high quality general purpose 
electronic test equipment for nearly 19 
years. 

For more information contact: BCS 
Electronics Ltd., 980 Alness St., Unit 7, 
Downsview, Ontario M3J 2S2 Tel: 
(416) 661-5585 Fax: (416) 661-5589. 

Circle No. Mon Reader Service Card 

World’s First Digital 
Optical Link 
Consumer-Use 
Component Stereo 
System 

Listeners can look forward to setting up 
new stereo systems with fewer hassles 
from unsightly, troublesome wires — 
but with uncompromised sound quality 
— thanks to a new product develop- 
ment by Matsushita Electric Industrial 
Co., Ltd., of Osaka, Japan. 

Using technology known as OPT- 
DIGITAL (optical digital), Matsushita 
engineers developed the Panasonic 
Digital Optical Link Component Stereo 



System, SC-FX1, the world’s first con- 
sumer stereo to use digital signals to 
optically link a music source unit with 
an amplifier. This new system provides 
users with greater flexibility in the 
placement of the amplifier unit and 
speakers. 

Current optical link systems transmit 
sound in analog format, leaving signals 
open to distortion during transmission 
(S/N ratio: 50-60 dB). With 
Matsushita’s new OPT-DIGITAL tech- 
nology, signal purity is preserved (S/N 


ratio: 90 dB) by digitally encoding 
sound prior to its optical transfer. 

Music from the SC-FX1 main unit — 
which features a stylish “lap-top” 
design complete with fold-up display, 
CD player, double deck and tuner — is 
processed with an A/D converter con- 
nected to a transmitter. Using infra-red 
rays, digitally -encoded sound is opti- 
cally sent to a receiver which can be 
located up to seven metres away. The 
digital information is then converted 
back to analog form and fed into the 
amplifier. The two speakers are con- 
nected to the amplifier with 2.4m 
cables. 

The SC-FX1 System went on sale in 
Japan on March 1, 1991. Initial monthly 
production will be 3000 units. There are 
plans to export a digital optical link 
stereo system when export model 
specifications have been confirmed. 

For more information contact: Mat- 
sushita Electric of Canada, Robert Don- 
nelly, Tel: (416) 238-2224. 

Circle No. 1 5on Reader Service Card 

Tracking Motor 
Vehicles Using 
Broadcasts 

Peter Duffett-Smith, a Cambridge 
University physicist, is seen testing his 
new radio navigation and vehicle track- 
ing system inside a mobile laboratory in 
Cambridge, eastern England. The 
screen displays the present position of 
the vehicle as it travels down a road or 
highway. 


This new method, called CURSOR, 
uses broadcasts from any existing radio 
and television stations instead of the 
costly network of dedicated ground- 


based or satellite radio transmitters in- 
volved in other systems. 

As a result it is much cheaper, and 
can be used immediately anywhere in 
the developed world. Yet it can pin- 
point the position of a vehicle, ship, 
aircraft or even a person on foot with a 
remarkable degree of precision. The 
demonstrator unit uses local AM broad- 
cast transmitters to indicate the position 
of a vehicle to an accuracy within five 
metres as it travels at about 110 
km/hour. 

The system’s high accuracy is largely 
due to the very large number of existing 
relatively high-frequency transmitters 
from which to choose in many parts of 
the world. Most dedicated-beacon sys- 
tems use low frequencies for long- 
range stability, but higher frequencies 
offer greater measuring accuracy. 

At least three transmitters are needed, 
but many more can be used, with the 
advantage of limiting the effect of sig- 
nal distortion due to atmospheric distur- 
bances or reflections in built-up areas. 
The initial demonstrator uses eight sig- 
nals simultaneously. By using the 
closest broadcast transmitters, errors 
due to signal propagation effects can be 
further reduced. 

A major advantage of the system is 
the simplicity and relatively low cast of 
the equipment involved. A commercial 
unit would be about the size of a typical 
car radio. 

For more information contact: Peter 
Duffett-Smith, Department of Physics, 


Cambridge University, Cavendish 
Laboratory, Madingley Road, 
Cambridge, England CB3 OHE. Tel: 
0223 337477 Fax: 0223 63263. □ 
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The Electrical 
Evangelism of 
J.J. Wright 


by George Colpitts 


I n the late 1800s, a mania developed 
to apply electricity to every aspect 
of human life. “That subtle fluid, 
electricity,” as the Toronto Mail 
described it, was mystifying and 
wondrous. Quack doctors on Toronto’s 
Jarvis Street were using it to treat 
rheumatism and cancer; house owners 
began installing 200-300 watt bulbs and 
even buzzing arc lamps into fire places; 
inventors were rushing to refit 
housework with electrical appliances of 
every shape, size and use imaginable. 

One of the most thorny conversions 
to electricity, however, took place on 
the city streets, and particularly on 
those in Toronto. There, in dark inter- 
sections of King and Yonge or up Sher- 
boume, an awesome rivalry developed 
between electrical companies and Con- 
sumers Gas, both groups raising new 
poles and new lamps in an effort to 
prove one fuel’s superiority over the 
other. 

A central figure in the issue was one 
of Canada’s great electrical evangelists 
and a man who introduced electricity to 
Toronto: John Jacob Wright. Wright’s 
record as an electrical innovator was 
impressive even by the 1890s. In 1881, 
Wright had borrowed a back room next 
to the Firstbrook Box Factory on King 
Street to build the first Canadian-made 
generator. It supplied 25 horsepower to 
the 25 arc lamps Wright had strung 
down Yonge Street — the first electri- 


cal lighting system in Canada. In 1884 
he had perfected Van Depoele’s electri- 
cal railway and ran a tram of three 
coaches from Strachan Avenue to the 
exhibition grounds, only three years 
after Siemens in Germany had experi- 
mented with the first public electrical 
railway. In the U.S., 

Wright had helped 
Elihu Thomson and 
Edmund Houston 
develop the Thom- 
son-Houston gener- 
ator and in 1879, 

Wright installed 
North America’s first 
electric arc street 
lamp in Philadelphia. 

Wright (who 
preferred to be called 
“JJ.”) cannot be 
called a loud 
proponent of electri- 
cal street lighting, 
however. He was a 
heavy-set, square- 
faced man with a full 
moustache but what 
seemed to be a quiet 
manner, perhaps one 
of the reasons he was 
president only briefly 
of the Canadian 
Electrical Associa- 
tion he had helped 
create in 1891. 


Newspaper reporters complained that 
he often sat without voicing his opinion 
at city hall meetings. But Wright wasn’t 
a timid man. When he did speak, he 
tended to roar, and usually in defence of 
the growing need and development of 



JJ. Wright, Canadian Electrical Pioneer 
- courtesy Ontario Hydro Archives 
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electrical applications both in Toronto 
and the rest of Canada. 

Wright’s most comfortable medium 
was when he was experimenting or 
designing the massive electrical system 
he helped pioneer in Toronto. His son 
Walter F. Wright, shed some light on 
that tinkering spirit when he described 
his father and uncle pulling an old 
steam engine down to the waterfront, 
and bolting it onto a boat to create the 
first steam yacht on Toronto Bay. The 
Electra was the same yacht on which 
Wright entertained Electrical Associa- 
tion members. He loved “open air and 
country,” and “speeding across the 
bounding waves” of the lake. 

Bom and classically educated in 
England, Wright seemed to have dif- 
ficulty finding his life’s direction when 
he arrived in Canada. He picked up jobs 
as a millwright and later as a 
proofreader at the Globe , finally drift- 
ing back and forth between the U.S. and 
Toronto until he began his work in 
electricity. After that, and when he 
wasn’t boating, Wright devoted almost 
his entire life and aspirations to the job 
of lighting Toronto — and Canada — 
with electricity. 


Toronto was typical of most 
Canadian cities of that time period. 
Charles Dickens in the 1842 had 
described the city as “... full of life, 
motion, business and improvements. 
The streets are well- 
paved and lighted with 
gas.” 

But those gas-lit 
streets were shadowy, 
dark and dangerous to 
walk along at night. 

After dusk, Toronto’s 
streets were given over 
to fighting, gambling, 
prostitution — general 
ly doused in sin. The 
Toronto News in 1885 
published “thrilling 
sketches” of Toronto’s 
seedy nightlife, a 
reporter adding “the 
long row of gas-lamps 
on the side streets ‘pale 
their ineffectual 

fires’....” In Montreal, 

William H. Atherton 
said “Darkness is the 
friend of vice,” in his 
campaign for better 
lighting. Back in Toron- 


to, the Mail complained about gas light- 
ing shedding its “yellow jaundiced- 
looking light.” It is quite possible that 
Wright, a methodist who played organ 
on Sunday mornings, was wanting to 






DON’T USE ELECTRIC LIGHT! 

DON’T USE GAS LIGHT! 

LIGHT YOUR SHOP, HOTEL, CHURCH, 
HALL cr SALOON, with 

. 260 CANDLE POWER, 260 CANDLE POWER, ' 

Costing only 2 to lo. per Hour. \ 

To obtain the same light by any other known means of 
illumination costs from 4 to 6c. per ho.ur. •• ' ' ] 

ABSOLUTELY THE ACME OF LIGHT. 

Positively the Largest, Whitest and most Economical 
Light ever produced from Kerosine. 

BY ACTUAL PHOTOiTlLTHICAL TEST 

Duffield’s Canadian Lamp equals 4 Electric Lamps, 

Dutheld’s Canadian Lamp equals 4 Rochester Lamps, 
Dutfteld’s Canadian Lamp equals 20 ft of lOfCandle power gas 


Advertisementfrom Toronto, 1870s, showing competition 
among fuel and light companies -Metropolitan Toronto 
Reference Library (Baldwin Room) 
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J.J. Wright, as depicted in a popular book on Toronto Public figures 


reform the dark city streets with his arc 
lighting. 

Electricity might have been a novel 
approach to lighting dark streets, but it 
wasn’t clearly a superior alternative at 
the time Wright was hooking up lights 
to Eaton’s department store, Robert 
Simpson’s store, and McConkey’s res- 
taurant in his original 1881 experiment. 

One arc, for instance, couldn’t 
replace five gas lights strung down a 
street (remember that illumination 
decreases in proportion to the square of 
the distance from the source). Often 
fewer of the more expensive arc lamps 
were erected creating dramatically 
well-lit areas immediately around them, 
but leaving dark and shadowy areas be- 
tween each light. 

Described by the Mail as “a light 
rivalling almost that of the sun in bril- 


liancy,” the arc lamp’s brilliance also 
had unhealthy side effects. The light 
was dangerous to look at directly and 
quite frankly, an Edison pamphlet com- 
plained its brilliance hurt the eyes. 

Furthermore, the arc light gained a 
significant degree of unreliability from 
its very design. Two carbon rods were 
placed at a specific distance from each 
other. Light was created when 
electricity formed an arc from one rod 
to the other, causing carbon particles 
detached from the rods to glow intense- 
ly. The deteriorating carbons, however, 
had to be moved together as they 
burned. In early models, an elaborate 
clockwork mechanism moved them 
back together in time periods. Later, 
Brush arc lamps featured a closed-loop, 
or self-regulating design which sensed 
when an arc was lengthening between 


carbons. Hence, the increased resis- 
tance in the system regulated the dis- 
tance. The constant regulation in the 
system caused flickering, various 
degrees of brilliance, and didn’t al- 
leviate the maddening buzzing sound 
from what were termed simply as 
“those sputtering arcs.” 

There was one other problem facing 
Wright’s dreams for electrical street 
lighting. Competition was quickly aris- 
ing from dozens of companies offering 
everything from arc lighting alterna- 
tives, to new generators. Wright him- 
self found Elmer Sperry [See March 
Issue of Electronics and Technology 
Today] setting up a similar system a few 
blocks away from his own. Electricity 
and its appliances were spilling over the 
border from the U.S. in awesome sur- 
ges. By 1880, for instance, 72 urban 
centres in Canada had electricity. By 
1890, 167 did, and one business direc- 
tory listed more than 70 electric light 
companies operating in Canada with 
hundreds of independent plants provid- 
ing light to hotels, office buildings, and 
factories. 

Wright reacted by gathering financial 
backing and creating the Toronto 
Electric Light Company which even- 
tually took precedence over all others 
before public utilities were created. The 
principal figures in the new company, 
Frederic Nicholls, Sir Henry M. Pellatt 
(Casa Loma’s somewhat eccentric 
creator) and William MacKenzie soon 
became known as the “syndicate,” 
wielding enormous amounts of power 
as their company soon controlled large 
portions of the city’s interior and ex- 
terior lighting and transportation mo- 
nopolies. 

As manager, however, Wright was 
able to continue his tinkering, ex- 
perimenting and design of the electrical 
system. When the Toronto Electric 
Light Company was created. City 
Council allowed it to erect 25 lights in 
the downtown core on Yonge Street and 
Queen. Wright was using the Hoch- 
hausen patents, known as the Excelsior 
system which had its headquarters in 
New York city. Another company was 
allowed the same privilege, using the 
Van Depoele system, so that city coun- 
cil could choose between alternatives. 

Wright wasn’t enthusiastic about 
using American electrical goods. In Oc- 

Continued.. 
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BARGAIN 
BASEMENT PRICE! 


Ability is an integrated PC software package that no business executive should be without 
Whether you're a computer novice or expert, Ability is the power tool for cutting a swathe 
through your workload. It smoothly integrates all the applications you need and requires 
no programming abilities. Check the description below and you'll find that Ability gives 
you your money's worth even if you only use part of it. 

At this price, you simply can't lose! 

KEY FEATURES: 

• FULL-FEATURED WORDPROCESSING — WYSIWYG. Built-in mail merge. Loads and creates ASCII and 
Wordstar file Live spreadsheets, graphs, database files and other fields you define yousdf. Supports Lotus 1-2-3 
import and Hercules Graphics Card 

• SIMPLE, SOPHISTICATED SPREADSHEETS — extra-large 702 columns by 9,999 rows. Powerful math and 
financial functions. Two-way cell linkage and iteration for sensitivity analysis. Easy graphics. 

• A/V PRESENTATION — Create snapshot of any screen, then add text, symbols or music with a few keystrokes. 
Built-in timing for "slide show" on your PC Requires graphic card 

• MENU-DRIVEN, COMPATIBLE COMMUNICATIONS — Autodial, autoanswer with 100% Hayes 
SmartModem compatibles. 110 to 9600 baud. VT100, VT52 and dumb terminal emulation. 

• FO RMS-ORIENTED DATABASE — Up to 66,000 records with 32,000 fields per record. Uses same functions and 
display formats as spreadsheet Links with spreadsheets, documents and graphs. 

• PROFESSIONAL BUSINESS GRAPHICS — Quickly create bar, stacked bar, line and pie charts from 
spreadsheets or database files. Automatically updated wherever used, if source data changes. 

• SMOOTH, SEAMLESS INTEGRATION — Spreadsheets, database files, graphs and documents can all be linked. 
Changes in one application are automatically made in all linked applications. 

Regular Retail Price: $115.95 US 

NOW ONLY 
$ 14 . 95 ! 



YES ! Send me ( qty ) ABILITY @ $ 14.95 each ..$ 


Please add: Shipping $ 4.00 

Ontario orders add 8% PST $ 

7% GST $ Total $ 


Method of payment: □ Cheque □ Credit card number i 

Name 

Address 


ORDER FORM 


.expiry date 


City Province Postal Code 

Telephone Number ( ) 

Make cheque payable to Moorshead Publications. Send order form with payment to: Moorshead Publications, 
1300 Don Mills Road, North York, Ontario M3B 3M8 

To expedite order, call with credit card details (416) 445-5600 or Fax (416) 445-8149 

(Please allow 2-4 weeks delivery) 



J.J. Wright perfected the use of this electric railway system — one ofthefirst in the world. 


tober, 1893, he said “If we are to adopt 
nothing but American ideas or Chinese 
ideas or antediluvian ideas, we might as 
well cease to exist and let other people 
do our thinking for us.” Later, he urged 
the Canadian Electrical Association to 
adopt a Canadian standard of illuminat- 
ing power for arc lamps instead of an 
imported one. The trend in Canada, 
however, remained to import American 
goods or buy their patents. 

On May 16, 18&4, the World , Globe 
and News carried the reports of 
Toronto’s first experience with arc 
lighting as both companies switched on 
their rival systems. Both the manufac- 
turers had come to Toronto to help in- 
stall their systems. 

“The gas street lamp must go,” the 
World began its story. “The new il- 
luminant, electricity, has come to take 
its place.” The reporter wrote he “was 
able to read fine print 60 yards from one 
of the lamps.” 

Wright remained in control of the 
company and later described power 
management as a job requiring hard 
work at night, filled with tension and 
having a degree of danger. It was also 
“hot and dirty” he said to young men 
seeking employment in his company. 


One of Wright’s first achievements 
was building a power station on Scott 
St. and the Esplanade. There, in a loca- 
tion close to the water and coal supply, 
Wright designed the station to rival 
even Jules Verne’s descriptions of 
Nimo’s submarine. Containing an en- 
gine and dynamo rooms, the power sta- 
tion had a board room and library; a 
spiral staircase led to a tower laboratory 
and instruments room. The interior was 
finished in polished oak — hardly what 
one would expect in a power station. 
Later he seemed to temper his imagina- 
tion when he designed another arc- 
lighting station, stressing its 
functionality. “There will not be a piece 
of wood as large as a lead pencil used in 
the construction of the building,” he 
said, describing its fireproof features. 

As manager, Wright oversaw the 
design of a system to synchronize 
clocks in all stations, an important func- 
tion because power was literally cut off 
at dawn and turned on at dusk. As the 
company took over incandescent and 
interior lighting functions, electrical 
use wasn’t metered. Rather, it charged 
per light, and supplied parts that would 
break down faster if overused, a subtle 
but effective way of limiting its 
consumers* use of energy. Later, 


Wright was active through the 
Canadian Electrical Association, 
directing metering standards which the 
government was imposing on private 
companies. 

The growing efficiency of the Toron- 
to Electric Company’s system was one 
of its greatest features. It could be main- 
tained, for instance, with only a few 
unskilled labourers, enough for one 
writer to Canadian Electrical News to 
say “I am entirely disgusted with the 
electrical business....” He said a station 
manager could be hired for $35 - 40 a 
month: “The ability to shovel coal, 
climb a pole, put a pair of carbons in an 
arc lamp and sling oil around the power 
house are the essential requirements.” 

But there was a period of experimen- 
tation as the system found its place 
among the already crowded telegraph 
and telephone poles stretching across 
streets and intersection. The News 
reported in 1896 that one of the TELC’s 
linemen, who was able to climb poles 
with only one arm, dropped a cross arm 
he was installing onto the head of pas- 
serby on Yonge and King. The man’s 
hat was driven “down upon his shoulder 
and entirely [obscured] his face.” 
Miraculously, the man was not hurt and 
after the lineman helped pull off the hat, 
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ARC LAMP TRANSFORMERS, OR ECONOMY COILS. 

When Arc Lamps are employed upon alternating current circuits, a waste of energy may often be avoided by the use of the above. 
Thus if one Lamp (requiring 35 volts) is required to run upon a 100-volt Circuit, it is wasteful to use Choking Coils to reduce the 
voltage : a Transformer should be employed. A 10 ampfcre Lamp under these conditions will absorb approximately 350 watts. If 
Choking Coils are used to reduce the voltage there will be great wastage, whereas a Transformer will only require (allowing for slight 
losses) about 400 watts, say 4 amperes at 100 volts. This current in the Secondary Coil beeomes 10 amperes at 35 volts. 

When ordering, the periodicity of the Circuit should be given. In certain instances a 
Choking Coil must also he used to ensure accurate adjustment of voltage. Add Codeword 
"Accuracy," ami extra price, according to list, page 370. 
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SPECIAL COVERS FOR ARC LAMPS. 




INVERTED HOOD. 



For I •rices and Codewords of these Covers fitted to •• Aston ’’ Open Type Lamps, types K or L, see pages 304 and 365. The 
illustrations arc substantially correct, lint the details arc liable to alteration as improvements are made. 


Types of arc tight designs, from 1890s catalogue: The CBC Broadcast Museum 


and bought him a new one at a nearby 
store, no charges were laid. That wasn’t 
the case, however, for a woman in 1 894 
who was suing the company after she 
had walked into a power line dangling 
in the street. 

Certainly, Consumers Gas, the com- 
pany holding the street lighting contract 
in the late 1800s was concerned over 
Wright and his electrical company. 
W.H. Pearson, the company’s manager 
kept a careful newspaper clipping file 
on items related to gas or electric street 
lighting. That file is still held in the gas 
company’s archives and was supplied 
for this article. 

The company reacted to the threat of 
electricity by slashing gas rates, provid- 
ing better burners and a more pure gas. 
By the time electricity supplanted gas, 
Inspector James Williams had cut down 


his staff to 27 lamplighters who had to 
maintain, light and replace 2,644 gas 
street lights — almost one man for every 
100 lights. (Their duties included 
making careful note of the exact loca- 
tions of the electric lights that were out, 
to prove their unreliability.) 

Wright was not impressed, however, 
and he wrote to the World in October 
1890 to say that the fight for or against 
electrical lighting was between the city 
aldermen, representing a public want- 
ing electricity, and the gas company 
which wanted to maintain its monopo- 
ly. He compared the advent of 
electricity as the beginning of a more 
democratic, fair system, where compet- 
ing electrical systems would generally 
lower the already cheaper fuel. In fact, 
Wright was exaggerating about 
electricity being cheaper, and greatly 


offended Pearson who retaliated in the 
next day’s news to say Wright’s letter 
was insulting and unwarranted. “I can 
only conclude that he has lost his 
temper, and with it his head and good 
breeding.” 

Electrical lighting was gradually 
chosen by city council. In 1883 it 
replaced 300 of the gas company’s 
lights for 100 electrical lamps along 
Carleton, College and Sherboume 
Street. By 1890, the city asked for 2,300 
gas lights to be taken off the streets and 
by 1901, Consumers Gas lost the street 
lighting contract altogether. 

But the dominance of private, 
monopoly fuel companies, however, 
was already being challenged, and the 
TELC had only a few years to enjoy its 
monopoly before the 1905 creation of 
public-owned utility. The impetus for 
Ontario Hydro and Toronto Hydro was 
the need to transport electricity from 
Niagara Falls, an undertaking no 
privately-owned company could really 
contemplate. Edison once said “...one 
of these days we will chain all that — 
the Falls of Niagara as well as the winds 
— and that will be the millennium of 
electricity.” As early as 1896, the 
mayor of Buffalo threw a switch to 
energize the city with energy from the 
falls. 

Wright himself, repeatedly testified 
to the provincial government that his 
company had looked into the same type 
of Niagara transmission and found 
there was too many problems. His com- 
pany was simply too small to absorb the 
capital costs required. By 1911, 
electricity was finally poured from the 
falls to Toronto through the public 
utility, celebrated in a massive parade 
by night to the old city hall where a 
picture of the falls was lit up and water 
cascaded over the mural (and onto 
front-row spectators). 

Although Wright and the TELC con- 
tinued competing with Toronto Hydro, 
often providing better service than the 
new company, the days of private 
electrical companies were coming to a 
close. 

Wright’s son said that despite his ex- 
pertise, JJ. opted not to consult for 
large sums of money. “My father was 
never interested in money,” he said. 
When Fred Thomson, brother of Elihu 
Thomson wanted his father’s opinion 
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An Introduction 
to MIDI and 
Desktop Music 

Y ou need not have an orchestra around j ust to play one. The 
latest generation of personal computer music hardware and 
software will let you handle all the instruments. 


O ne of the splendid things 
about having a multitrack 
tape recorder is that you can 
overdub. There was a period 
some years ago when it was all the rage 
to release single person albums in 
which one musician did all the work, 
overdubbing multiple tracks. 

One of the less than splendid things 
about a multitrack tape recorder is the 
tape. Despite the impressive sophistica- 
tion of even the really low end four 
track cassette systems at the moment, 
tape has finite limits and there isn’t 
much you can do to transcend them. 
Inherently analog, it’s restricted to 
recording only that which you can ac- 
tually play. 

If your piece needs a horn part and 
you don’t have the lip for it, all the 
tracks in the world will be of little use. 

There are several ways around this 
situation. One of them is to get to know 
a lot of other musicians. A second is to 
let a computer and some synthesizers 
stand in for them. Great philosophical 
debates might well be wrought over this 
issue... we’ll be considering the second 
alternative here. A good horn player 
can outplay even the best horn syn- 


by Steve Rimmer 

thesizer, but not if he or she isn’t avail- 
able. 

The MIDI system... the musical in- 
strument digital interface... is a some- 
what common standard which allows 
users of all sorts of computer based 
music hardware and numerous syn- 
thesizers and tone generators to com- 
municate. It means that you can play 
horn on a keyboard, violin on a guitar, 
sax on a flute or the whole works on a 
computer. It allows you to edit 
music like a word processing 
document... and it allows you to 
cheat, for example, by editing in 
arpeggios and sixteenth notes 
which you might not have been 
able to play in real time. 

More than being just an inter- 
esting bit of technology, MIDI al- 
lows you to take control of an en- 
tire piece. You can arrange and 
play all the parts exactly as you en- 
vision them. In this respect it’s a power- 
ful tool, giving you the opportunity to 
create music which might not have been 
possible any other way, and all without 
having to hire an orchestra to perform it. 


There’s a lot going on around MIDI, 
and a lot which is beyond the scope of 
this article. Over the next few pages, 
however, we’ll get into the basics of 
MIDI. 

Downbeat 

The basis of the MIDI interface is a high 
speed serial link which uses common 
hardware connectors and a common 
data format. The MIDI standard has 


been adopted by a variety of music and 
computer hardware manufacturers. 
This means, for example, that you can 
connect a Roland keyboard to a 
Yamaha tone generator and have them 
function perfectly. 

continued... 


It allows you to cheat, for 
example, by editing in 
arpeggios and sixteenth 
notes which you might not 
have been able to play in 
real time 

: 
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ELECTRONICS SUPPLIES INC. 


IMPORTERS & DISTRIBUTORS INDUSTRIAL COMMERCIAL EDUCATIONAL SALES & SERVICE 


Since 1976.... The Nation’s TOP 
Computer Supplier 


Computer Systems 

ORION XT 88-12 ., $399.00 

640K/360K DD/DISK 1/0 / 12FKB / VIDEO CARD / 

ORION XT 16 MHz $449.00 

ORION 286-12 $549.00 

ORION 286 16 MHz $599.00 

ORION 386 SX-16 $899.00 

ORION 386 SX 20 MHz $999.00 

ORION 386-25 $1299.00 

ORION 386-33 CACHE $1599.00 

ORION 486-25 $2999.00 

ALL AT /286/386/486 SYSTEMS INCLUDE: 1 Meg RAM / 1.2 
Meg DD /I/O / 12FKB / VIDEO CARD / HD FLOPPY CONT. 


DISKETTES/COMPUTER TAPE 


2JJMEMOREX 


Dysan Djsks 


SONY. 


l/BOX 10/ BOX 
i 8.49 i >.99 

$13.50 $12.95 
$ 9.95 $ 9.45 
$14.95 $14.50 
$29.95 $28.95 
$17.50 $16.50 

NO NAME 

M/NAME 1/BOX 10/B0X 


360* 

1.2M 

360CR 

1M 

2M 

1M R 


360* $ 4.99 $ 4.49 
1.2M $ 8.95 $ 8.49 
1.2MC $14.50 $13.50 
360KC $ 7.95 $ 7.50 
1M $ 9.95 $ 8.49 
2M $18.95 $16.95 


DYSAN 

1 /BOX 

10/B0X 

SONY 

1/B0X 

10/ BOX 

360* 

$10.95 

$10.45 

360* 

$ 9.95 

$ 8.95 

1.2M 

$14.95 

$13.95 

1.2M 

$15.95 

$14.95 

1M 

$16.95 

$14.95 

1M 

$16.95 

$15.95 

2M 

$32.95 

$30.95 

2M 

$27.50 

$25.95 

KAO i/box 

10/ BOX 

JVC 

1/BOX 

10/ BOX 

360* 

$ 8.49 

$ 7.95 

360* 

$ 9.95 

$ 8.95 

1.2M 

$11.45 

$10.95 

1 .2M 

$14.95 

$13.95 

1M 

$14.95 

$13.95 

1M 

$14.95 

$13.95 

2M 

$27.95 

$26.95 

2M 

$27.50 

$26.95 

ejr.cN 


GoldStar 

ORION 

1/BOX 

10/B0X 

GLDSTF 

l 1/BOX 

10/ BOX 

360* 

$ 7.95 

$ 6.95 

360* 

$ 6.95 

$ 5.95 

1.2M 

$10.95 

$ 9.95 

1 . 2M 

$ 9.95 

$ 9.45 

1M 

$11.95 

$10.95 

1M 

$10.95 

$ 9.95 

2M 

$24.95 

$22.50 

2M 

$21.95 

$20.95 


DATA CARTRIDGES 

3M DATA CARTRIDGES 

DC 6150 $42.50 

DC 3 OO XL/P . . $37 . 50 

DC 600 A $37.95 

DC 1000 $27.50 

DC 2000 $29.95 

DC 2080 $37.50 

DC 2120 $39.95 

DC 6250 $49.95 

22 MEMOREX 

DC 2000 $27.50 

DC 600XTD. . .$37.50 

DC 600A $34.95 

DC 300XL/P. .$32.50 

SONY 

QD 600A $34.95 

QD 6150 $39.95 

QD 2000 $27.50 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


Video boards 

fCA Hercules Coqp $ 39.95 

Color Graphic W/RCB. ..$ 39.95 
FGA/OGA Deal Graphic. .$ 49.95 

VGA Card 8 lit $119.95 

VGA Carl 16 Bit/256*. .$129.95 
VGA Can 16 Bit /512*. .$169.95 
Trident 16/256* VGA. . .$09.95 
Oak 16/2S4X VGA $129.95 

di EGmmmjd- 

An Graphic Sol. CB1. .$ W.95 

VGA Basic 16/256* $149.95 

VGA Winder OBI 25«. . .$189.95 
VGA Wonder OEM 512*. . .$225.95 

VGA Wbnder 256* $229.95 

VGA Wonder 5LX $±«9.95 

XI 8 mi C I $ 89.95 

XT 10 G* $99.95 

XT 12 MHz G* $109.95 

XT 16 Nte 0* $119.95 

XT 20 mi 0* $129.95 

XT 37Hte 286 CRJ $139.95 

AT 286 - 12 0* $179.95 

AT 286 - 16 Q* $199.95 

AT 286 - 20 OK $219.95 

386 SX - 16 Q* $499.95 

386 SX - 20 OK $599.95 

3B6 20 Kte OK $999.95 

386 25 mi OK $1,099.95 

386 - 25 32* CACHE. .$1,495.95 
386 - 33 64* CACHE.. $1,750. 95 

486 - 25 AT Bis $2,995.95 

486 - 25 EISA $ CALL 

L50W XT Size $ 69.95 

200W XT Size $ 79.95 

AT FU11 Size $ 99.95 

PS/2 Style Case $ 89.95 

P. Sipply for Tbuer.. .$119.95 
tor Mini Desktop Case .$109.95 

LrBwpe Type $ 99.95 

Apple II+/E BeplacHmt$109.95 


AI/XT 5060 Standard.. .$ 49.95 
AT/XT 12F &ha» d. . . .$ 59.95 
MB101 Keytronics 12F. .$129.95 
KB101 Keytronics 12F..$175.95 
AI/XT 12F aick Type..$ 79.95 
AT /XT LZF W/Trick Ball$109.95 


> MEMORY BOARDS ■ 


XT 576* Ran Card 0K...$ 49.95 

XT 2M EMS Ran 0* $119.95 

XT EK Ran 0* $149.95 

XT Bocaran MB B6 OK $169.95 

AT 2m EMS Ram OK $129.95 

AT 44B ETC Ran OK $149.95 

AT Booaw 3® B€ OK $179.95 
AT tooaraa AI+ 4MB.. ..$199.95 


IBM ADD ON BOARDS 


XT Par Printer Port. . .$ 24.95 

XT Serial tort $ 29.95 

AT /XT Serial 2 tort...$ 39.95 
AT/XT Serial 4 tort. . .$ 99.95 

XT I/0*2 X/P/C/G $ 59.95 

XT Disk I/O $ 59.95 

XT Fiitfi Dens Siper 1/0$ 69.95 

XT Care Pert $ 19.95 

XT Time Cad $ 34.95 

AI I/O S/P/G $ 29.95 

AT I/O 2 S/P/G $ 34.95 

AT Care tort $ 29.95 

AT /XT Gravis Game tort$ 44.95 
AT/XT Qerik Shut C*ne..$ 39.95 
AI/XT Ritfi Dens Flcppy$ 49.95 
AT/XT 4 Dr. HD/FD Cont$ 69.95 

AT IDE HD/FD Cent $ 49.95 

AI HE Multi I/O $ 89.95 

AT Style Mini Rip Top$ 49.95 
AT Style Mini Slide tti$ 59.95 

toll Size AT $ 89.95 

Digital AT Fllptop $119.95 

Shall Footprint $ 89.95 

PS/2 Style Case $ 89.95 

1buer Case 6 Bay Her. .$175.95 
Tower Case 6 Bay Vert .$175.95 

Mini Ibwer Case $119.95 

Desktop Tbwer Case.... $119. 95 

Ccntrcller 

XT Floppy Controller. .$ 34.95 
XT 4 Disk Caitroller $ 42.95 

AT/XT Hi Dens Contr...$ 49.95 
AT/XT 4 Dr. Hi Dens. . .$ 59.95 
AT/XT HARD DRIVE OCMBttlgS 

XT Hard Dr. Cent MFM..$ 69.95 

XT Hard Disk Cont KLL $ 89.95 
AT Hard/ Floppy FffM. . . .$119.95 
AT Hard/ Floppy Cont . . .$ 39.95 
AT Hard/noppy + 1/0..$ 69.95 

floppy Drives 

5**' 3600 Floppy Dr...$ 89.95 
1.2MB Hcppy Dr... $109.95 
3V* I*® Floppy Drive. .$ 89.95 
3V' 2MB Floppy Drive. .$109.95 
3y , -5^ 1 Momt Hrdwr...$ 9.95 

lsra:l»M»g33!H 

20MB UJ& ST412 MFM. . .$425.95 
30MB 2»6 ST412 RLL. . .$429.95 
40® 24« ST412 MFM... $549. 95 
40h® 2®h IDE AT only $529.95 

Hard Drive Kits 

2GE® Hard Drive tit.. .$325.95 
3QM3 Hard Drive tit.. .$349.95 

K/VGK Hard Drives 

*L32D 20MB $285.95 

*1330 3CMB 406 $299.95 

0343 406 2S6 $375.95 


Seagate Hard Drives 

STZ25 2CMB 636 $ 285.95 

ST238R 3CMB 636....$ 299.95 
SI251-1 4CKti 236...$ 375.95 
ST277R-1 65MB 236 . . $ 425.95 
ST277N-1 65MB 236..$ 475.95 
SI296N 85MB 236....$ 570.95 
ST4096 8CMB 236.....$ 799.95 
4182E 15LMB 165C. . .$1,249.95 

dS? Seagate Hard Drives 

SEAGATE 3V HARD DRIVES 

STL24 20MB 40F6 $299.95 

ST125-1 20F® 28K> $339.95 

ST138-1 3CMB 28t 6 $369.95 

ST138R-1 3CMB 236 $359.95 

FriS\ 43® 2<*6 $489.95 

Sn57R 43® 236 $369.95 

ST157A 45F* 28J6 $389.95 

ST157N 43® 236 $425.95 

28Q\ 71F® 236 $525.95 

ST1096N 85M) 24F6 $599.95 

TAPE BACKUPS 

DOO XT/ AT INT tit ... .$499.95 
KE10 XT/ AT EXT AEP tit$219.95 

tt & o/o/ ta i 
Ccntrcller Ccardi 

WDCICEN 2+ 8 Bit HD...$ 79.95 
W327X 8 Bit Hard Disk.$ 89.95 
Wn003V-3Q 16 Bit HD $149.95 
VC1003V-3C 16 Bit «/F$169.95 
VD1003V-SR1 16 Bit FI) $175.95 
VU1003V-SR2 16 Bit H/FH79.95 

©TTX BEBBaa 

1400FA 14" TIL Asher. .$149.95 
1400FW 14" TIL Write.. $149. 95 

1452 .52 CGA $299.95 

1439 . 39 VGA $429.95 

1430 .31 VGA $449.95 

5439 .39 VGA $429.95 

5468 .29 SLper VGA. .. .$529.95 

3436 Mil tisync .28. .. .$599.95 

DataTrain Monitor 

DO 2005 14" .41™ RGB $475.95 
DO 506 14" .52™ VGA. .$325.95 
DO 507 14" .41mm VGA.. $399.95 
DO 509 14" .31rnn VGA. .$449.95 
DC- 515 14" .31™ Super$499.95 
DO606 14" .31™ tolti$499.95 

Monitor 

3*43QA 14" TIL Aher.. $149.95 
SM430W lz«" TIL Mute. .$149.95 

9C431Vn 14" VGA $475.95 

SC441V 14" VGA .41IP. .$349.95 
SC431VS 14" VGA .31DP $475.95 

§3 GoldStar 

GS121QA 12" TIL Ate r $139.95 
GS1401A 14" TIL Aher $189.95 
GS1410 0GA 14" Colou r $349.95 
PA( AA HD BIU 

IB1272A 12" TIL Aher $127.95 


EF’SON PRINTERS 

LX-810 80 Col 180 CPS $275.95 
FX-850 80 Col 264 CPS $525.95 
FX-1050 132 Col 264CPS$699.95 
LQ-510 80 Col 180 CPS $499.95 
LQ-1010 136 Col 180CPS$795.95 
LQ-850 80 Col 264 CPS $795.95 
LQ-1050 132 Col 264CFS$899.95 
LQ-2550 L36 Col 400 $1,495.95 
HP U Series m ... .$2,495.95 
HP U Series TIP.. ..$1,495.95 

HP DeskJet 500 $995.95 

HP Series m t HD... $139.95 

PRINTERS 

EXIT 180 11" 1 92 CPS... $279 .95 
KXJT191 11" 240 CPS... $349.95 
KXP1124 11" 192 CPS... $449.95 
CXH695 16.5" 288 CPS $675.95 
ECP1624 16.5" 240 CPS $675.95 
IXP4420 Laser HP Ccrrt$l ,495.95 

IsMBIWIilii 


,$249.95 

...$349.95 

...$599.95 

...$449.95 

...$599.95 


PR-9101 192 CPS 
PR-9104 240 CPS... 

PR-1215 330/66 CPS 
FR-2417 192/63 CPS 
PR-2465 192/63 CPS 
PR-2017 17 CPS Daisy. .$299.95 
RAVEN LASER PRINIIBS 
LP-800 8 Page/Man. . .$1 ,495 .95 
LP-1110 11 Page /Min $1,895.95 
ROLAND FLATBED PLOTTERS 
DCY-1100 A/B Size... $1,299. 95 
UQf-1200 A/B Size... $1,795. 95 
EKY-1300 A/B Size. . .$2,295.95 

EFX-2500 C-Size $5,495.95 

EFX-3500 D-Size $6,995.95 

SE3XDSHA PRINTERS 

Seikosha SL-8QAI $349.00 

SP1600AI $229.00 

CL3MPTA HUNTERS 

NP-80-24 200/67. $499.95 

HP-136-24 240/80 $749.95 

NX-1 36-24 Color.. $799.95 

PRINTERS 

waooo n iso cps $275.95 

WQOOO Rainbow 144CPS $375.95 
HX1500 ISO CPS Draft.. $599. 95 
HX2410 180 CPS Draft.. $499. 95 
NX2415 200 CPS Draft.. $699. 95 


Dexxa Mouse W/Paint...$ 49.95 

Dexxa Mouse ELX $ 44.50 

Genius Chi-6000 $ 59.95 

Genius (M-6X $ 39.95 

Genius Of-6 Plus $ 69.95 

Genius (MF-302 $ 79.95 

CVG Optical 250/500...$ 89.95 
Series 9 Serial Ver...$ 99.95 
Senes 9 Bus Hi-Re*.. .$109.95 


• MODEMS • 


Capetrcnics 1200RD EX $ 79.95 

Inocrrm 1200BD INT $ 79.95 

Inoorm 2400BD Midget . .$119.95 
2400BD INT W/4800 Fax $139.95 

2400BD Midget Ext $129.95 

2400BD Ext W/4800 Fkx $189.95 
Sifira Modem 2400 Int..$U9.95 
Stpra toden 2400 Ext.. $129. 95 

t mwm 

Gravis IEM $ 44.95 

Gtavxs Apple $ 47.50 

JS909B 131 $ 29.95 

JS606 IR1 $ 29.95 

OM Ccnpatible Joy....$ 19.95 

PRINTER STANDS 

PS900 Ihi versa 1 2 LegsS 8.95 
PSW120 Wire 80 Col 12"$ 9.95 
PSW150 Wire 132 Col...$ 12.95 


» NETWORKING < 


ST-AS8 Arcnet Carp $ 99.95 

ST-AB8 Arcnpt Carr- - . -$119.95 
ST- AS 16 Arcnet Ccrp. . .$169.95 
ST-8AH S^pertTub 8 Potl$249.95 

ST-4AFC 4 tort Fit $129.95 

ST-4PH 4 Port Passive $ 19.95 
ST-EB1 HE 1000 Carp. . .$199.95 
ST-EH2 NE 2000 Carp. . .$249.95 
ST-EBW VCC 8B Ccrp. . . .$249.95 
ST-EBW VCC 16B Ccrp. . .$349.95 

mn user famoy 

PC Cam 422/485 1 tort $ 99.95 
PC Can 422/485 2 Ptrt $109.95 
PC Com 4 Port RS-232. .$ 99.95 
PC Can 4 tort RS-422. .$149.95 
RS-232 Repeater $ 59.95 

RS-232 ADAPTER 

Revs DB25M/F-M/M-F/F. .$ 6.50 

dull Modem DR25M/F $ 6.50 

Stage Protect CS25M/F $ 8.50 
Jurper Box IB25M/F. ...$ 7.95 
Loopback Test DB25M/F $ 8.95 
Mini Tester DB23i/F...$ 8.50 
Wiring Bax M/F-M/M-F/F$ 8.95 

RS232 Linebooeter $ 49.95 

RS422A Lineboceter .$ 59.95 

CONVERTER 

RS232-RS422 Converter $ 49.95 
BS422-RS232 Converter $ 49.95 
RS232-RS422 Two V*y...$ 69.95 
RS232-RS485 Converter -$ 89.95 
RS232-RS485 TWa Vfey...$ 99.95 
RS232-Pkrallel Conv...$ 69.95 
Parallel-RS232 Conv...$ 69.95 
K232 -Parallel Tio Miy$ 79.95 

TESTER 

RS232 Break Out Bax. .’.$ 59.95 
RS232 All Lines Break $ 79.95 
RS232C Quick Tester. . .$ 8.95 
RS232 Loop Back Tester$ 8.95 


DISKETTE STORAGE BOXES 
5fc" DLSKEITE FCUPtS 

LD-180L With Lock $ 32.50 

ED-120L With Lock $ 12. 50 

DD-100L With Lock $ 9.95 

ED-70L With Lock $ 8.95 

ED-50L With Lock $ 7.95 

ED- 50 Holds 50 Disks.. $ 7.50 
ED-10 Holds 10 Disks.. $ 3.75 

Cardboard Fhiler $ .99 

3V" DISKETTE FOURS 
YD-150 Ftolds 150 Disks$ 32.95 
YD-8U Holds 80 Disks . . $ 10.95 
YD-O) Holds 40 Disks.. $ 9.95 
YD- 20 Holds 20 Disks. .$ 6.50 
YD-lQk Holds 10 Disks. $ 3.95 
YD- 5 Holds 5 Disks.... $ 2.50 
Cardboard toiler $ .99 

KEYBOARD DRAWER 

A0O137 Sliding total.. $ 47.50 

ADI 39 ttrier Desk $ 34.95 

KKmUS STANK 

S5010 12" Tilt /Swivel $ 14.95 

S5014 14" Tilt/Swivel $ 17.95 

HXEE Acasaupns 

MH50 Adjustable toctot$ 9.95 

KD101 Pad Vinyl Tbp $ 7.50 

AC0151 Mouse tockets..$ 7.50 


CABLES -DATA BOXES 


6' EE25M-Gort 36 $ 6.95 

10* I#25M-Cent 36 $ 8.95 

2D' DB2!H-Cent 36 $ 14.95 

»• DB2»f-C*nt 36 $ 24.95 

50’ DB23fOnt 36 $ 39.95 

HANJAL DATA SHTTCH BCKES 
E6252 25 Pin AB »rttch$ 19.95 
DS254 25 Pin ABCL 9w..$ 29.95 
EB362 36 Pin AB 3witch$ 24.95 
EE 364 36 Pin ABCL Sw..$ 34.95 
AUTO DATA SWITCH BCKES 
ESA101 Aito Pkr. 2 P..$ 59.95 
D6A107 -SAS22 8arial...$ 99.95 
E6A108 SS41A 4 in 1... $129.95 

Program Cord 

EW-701 Epram Writer... $249. 95 
&F-70U ^rrorn Writer... $299.95 
EW-706 Eprcm W-iter. . .$425.95 
EW-901 torem Writer. . .$199.95 
EW-904 torem toiter. . .$249.95 
KT-302 Dram Tester. . .$225.95 
PAW-401 Pal Prograraner$399.95 
ADP-51 8751 W-iter.... $ 89.95 
BW-601 Bipolar Pron. . .$375.95 
UIV-484 8748 Proer. .. .$349.95 


EP-ROM ERASER 


lfR-123 ^rom Eraser. .$199.95 
UR-121 Efcjran Braser..$ 99.95 
RF-201/T E^rrom U.V. .. .$139.95 
OAR OCMRUR FIUER 

IB-2-0 2 Outlet $ 59.95 

IBAR-2-6 Isobar 2 Out $ 69.95 
IBAR-4-6 Isobar 4 Out $ 89.95 
IBAR-6-6 Isobar 6 Out $129.95 


PLEASE ASK FOR OUR FREE CATALOG 


TERMS v^AiMOGOOCHfOUt 
ALL fTIMS SUPPCD BV CM* A* OR MAIL ADO UOD 
FOR ALL COO OROEAS. A ULO* K) BUSNESS DAYS 
FOR SHieewG WH€M PAYTWO BY PfASONAi. CHfOOt 
ALL fTEMS SUBJECT TO SA l£ OtLfVtAY A 

KANOUNG CHA«Gf ft*. MIN M CD ALL HETURNCO 
MCRCHAMOSE MUST kavk «ma number 
R iSTOOJNG CXARGf 30* PRO SUBJECT TO 

Change without any notice. 


For Service 


ORDER TOLL FREE TT^MFR^MT ST .' W . ( .. 

1 -800-265-2658 CALL 

I OVV WJ Z.UJU FAX: (519) 576-9028 1-519-576-9026 


Circle Reader Service Card No.57 


DEALER INQUIRIES INVITED 


immediate. Shipment on purchase orders from qualified institutions 

'SCHOOLS. UNIVERSITIES ANDGOVERNMENT INCLUDED) 


Circle No. 23 on Reader Service Card 


FOR IMMEDIATE ACTION USE OUR FAX 
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Music can be thought of in digital 
terms as being the fusion of two types 
of data. Tone data is the information 
which makes a brass voice sound dif- 
ferent than a string voice. Note data is 
the information which results from 
pressing the keys on a keyboard to play 
music. In isolation, the second sort of 
data is independent of the first. You 
can... at least in theory... play the same 
notes through different voices to have a 
piece play as if by different instruments. 
One of the things which most MIDI 
users discover early on is that you can 
play something in its usual voice... 
Pachelbel’ s Canon played in a string or 
organ voice is a popular victim of this 
experiment... and then have your com- 
puter play it back through a wholly dif- 
ferent voice. The Canon played on 
saxophones, for example, is unusual. 
Classical performers might find other 
words to describe it played this way. 

If you play a piece on a MIDI instru- 
ment, the note data which results from 
your playing can be sent through the 
MIDI interface and 
recorded as digital infor- 
mation on, for example, 
a computer. It can there- 
after be stored on disk 
and replayed precisely 
as you played it a week 
later... through a dif- 
ferent instrument if you like. 

It can also be edited. Score and se- 
quence editing software such as 
Cakewalk or Ballade allows you to 
change a few notes, add in whole pas- 
sages and fix your mistakes. It can per- 
form such things as transposition and 
quantization, the latter being a sort of 
“snap” function which will adjust notes 
played slightly off beat. 

A MIDI synthesizer which receives 
MIDI note information need not know 
where the information is coming from. 
As such, you can play music into a 
MIDI system through whatever instru- 
ment suits your fingers. Among the pos- 
sibilities are a traditional synthesizer 
keyboard, a MIDI guitar or a flute or 
other wind instrument fitted with a 
pitch to MIDI converter such as the 
Roland CP-40... you can also sing into 
one of these. Finally, you can create 
music from scratch in a computer based 
score editing program and never actual- 
ly play anything. 

It’s probably worth mentioning that 
unlike MIDI note data, voice informa- 


tion tends to be manufacturer specific. 
It can be sent over a MIDI interface, but 
will only be of use to synthesizers 
similar to the one which sent it. Each of 
the major MIDI synthesizer manufac- 
turers has a proprietary synthesis sys- 
tem, and these are disparate enough to 
make their voice definition data incom- 
pat ; ble. 

On Track 

It’s probably easiest to think of a com- 
plex MIDI system as being composed 
of two sorts of devices, that is, ones 
which send MIDI note data and ones 
which receive it. MIDI senders include 
keyboards, MIDI guitars and com- 
puters. MIDI receivers include tone 
generators and computers. In many 
cases the same box may encompass 
both a sender and a receiver. For 
example, a traditional keyboard 



synthesizer 
with a MIDI inter- 
face can both 
generate note information and play 
notes independently of its keyboard if 
note information is sent to it from 
another source. To keep things clearer, 
you might want to think of such an 
instrument as being two distinct boxes 
in one. 

A computer typically doesn’t play 
the notes sent to it, but rather records 
them. It serves as a MIDI receiver none 
the less. There are, in fact, quite a few 
MIDI cards for personal computers 
which serve as both MIDI interfaces 
and tone generators. As such, the role of 
a personal computer in a MIDI system 
is growing. 

In most cases, you’ll only need one or 
perhaps two keyboards, even though 
your pieces will typically have many 
more voices. The sequencing software 
available for computers allows you to 
overdub MIDI tracks just as you would 
tracks on a tape recorder. As such, there 
is a wide variety of “keyboard-less” 
synthesizers available especially for 
MIDI applications. These “tone gener- 
ators” are boxes which will accept 


MIDI note information and play the 
notes in high quality voices. 

We’ve discussed MIDI note data in- 
formally until this point. It’s really the 
heart of what MIDI can do, and it 
should serve to give you a clear under- 
standing of what you can do with this 
technology. A lot more than just notes 
can move over the cables of a MIDI 
system. 

A typical MIDI instrument has three 
MIDI connectors labelled In, Out and 
Through. MIDI instruments can be 
chained together, such that all the in- 
struments in a system appear to be on a 
common bus. In fact, in large MIDI 
systems the propagation delays through 
many chained instruments may present 
the more remote instruments with 
timing delay problems. In these cases, 
MIDI split- 
ters or 

“through” 
boxes can 

serve to drive 
multiple in- 
struments in 
parallel. 

Every packet of informa- 
tion which is placed on the 
MIDI bus includes the nature 
of the information in the pack- 
et and a MIDI channel num- 
ber. There are sixteen available chan- 
nels in a MIDI system. This means that 
you can have sixteen voices playing dif- 
ferent parts running through the system 
at one time. 

Consider a simple piece... we’ll fur- 
ther abuse Pachelbel’s Canon in this 
instance. As it’s usually played, the 
Canon has three violins and viola. Each 
of these instruments plays different 
notes. Allowing that the note data for 
the Canon is stored in a sequencing pro- 
gram and will be played back, you 
could assign each of the four tracks to a 
different MIDI channel number and 
then connect four MIDI tone generators 
to the bus, each set to listen to a dif- 
ferent channel. The tone generator 
which was set up to listen to channel 
one would play the first violin part, the 
tone generator which was set up to lis- 
ten to channel two would play the 
second violin part and so on. 

In a real world tone generator, you 
might only need one actual box. The 
Roland MT32 tone generator, for ex- 
ample, has thirty-two actual voices 
which can be assigned any way you like 
over the sixteen MIDI channels. You 
can program the box to have two voices 
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available for each of the sixteen MIDI 
channels, or four voices for your choice 
of eight channels or all thirty-two 
voices on a single channel. There are 
still other permutations, of course. 

Having more than one voice on a 
channel doesn’t mean much to a piece 
like the Canon,- in which no one instru- 
ment is called upon to play more than 
one note at a time. If your music invol- 
ves playing chords, you’ll need at least 
as many voices as there are notes in 
your most complex chord available. In 
practice, a thirty-two voice tone source 
like the MT32 is capable of generating 
a lot of music. 

Every voice in a MIDI tone source is 
assigned a number. Aside from note 
data, the MIDI bus can carry a number 
of other standard information packets. 
One of these is a program change mes- 
sage. This allows a piece of music being 
played back by a sequencing program 
to not only play the voices in the tone 
generators which are reproducing it, but 
also to change voices. 

For example, in the Canon there’s a 
bit in the middle which has a lot of 
thirty-second notes and rips along at 
quite a pace. Played on a fairly long- 
winded voice with a lot of sustain, this 
turns into mud. You could have the 
voice change at this point to be some- 
thing a little more staccato... log drums 
or perhaps banjo if you want to be really 
offensive. 

Program change numbers are another 
thing which isn’t consistent between 
different manufacturers of synthesizers. 
As such, voice twelve may be a 
harpsichord on one tone generator, a 
violin on a second and Martian wind 
chimes on a third. In addition, most 
contemporary tone generators and syn- 
thesizers allow you to download new 
voices to them over the MIDI bus, or 
otherwise select different sets of voices 
internally, so they may not even be con- 
sistent from one day to the next in the 
same instruments. It’s up to you to 
make sure that you’re playing through 
the right voices. 

The issue of voices is one which 
delights many MIDI performers. Most 
higher end MIDI synthesizers and tone 
generators allow you to run dedicated 
voice editing and library software 
which makes it possible to modify their 
voices to suit your music. Because these 
instruments have fairly subtle tone syn- 
thesis systems, you can usually 
generate some pretty sophisticated 
sounds. I have a bank of harpsichord 


voices for one of my MIDI tone gener- 
ators which spans the range of the in- 
strument... it includes voices for old 
French and German harpsichords, 
harpsichords with pig bristles and nylon 
picks for jacks and so on. 

It’s also worth noting that there is 
another class of tone generators for 
MIDI, this being samplers. A sampler 
will digitize real acoustic sounds and 
allow you to play them back as MIDI 
controlled voices. You can use both 
original voices which you sample your- 
self and “canned” voices provided by 
the sampler manufacturer. As such, you 
can sample a real violin and then play 
that from any MIDI note source. You 
can also “play” musical car horns, trash 
cans, ringing phones, barking dogs, 
screeching cats, breaking glass... the 
possibilities are staggering. 

MIDI to the Max 

There is a great deal more about MIDI 
which hasn’t been discussed here. A 
MIDI system can control things like 
program mix down and stage lighting, 
for example. The latest generation of 
PC sound cards allows you to have all 
the flexibility of MIDI without very 
much external hardware. The range of 
specialized MIDI gadgets could be an 
article of itself. 

The best way to learn about MIDI is 
to plug it in and try it. Inexpensive 
MIDI hardware exists which will let 
you get into MIDI performance for a 
few hundred dollars. If you have a per- 
sonal computer you’re already half way 
there... MIDI interfaces exist for IBM 
PC compatibles, the Apple Macintosh 
and the Atari ST, among others. 

It’s also worth noting that a growing 
number of systems include MIDI inter- 
faces. The IBM PS/1 comes complete 
with a MIDI port built in. All you need 
add is the music. □ 


Wright Cont’d from page 15 

about how to transmit electricity 11 
miles from a hydro-electric plant at 
Montmorency Falls to Quebec City, 
Wright suggested that Thomson pile 
up 1 1 miles of wire in a warehouse at 
the falls and hook it up. “Thomson 
made the test— and it worked!,” his 
son did, “So did the long-distance 
lighting system for Quebec city.” 

JJ. Wright died in 1922, the same 
year the Toronto Electric Light Com- 


pany, a company Wright had created 
and managed for most of his profes- 
sional life, was absorbed into Toronto 
Hydro. But his system wasn’t com- 
pletely abandoned or forgotten. 
Wright’s ideas and belief in 
electricity lit up the city in the dark 
years at the turn of the century. And in 
many ways, those lights haven’t 
dimmed ever since. 

For more Canadian electrical his- 
tory see the exhibit: “Bright Lights, 
Big City: the History of Electricity in 
Toronto,” at The Market Gallery of 
the City of Toronto Archives running 
until June 23, 1991. 

The author would like to thank the 
many groups who helped in research 
for this story including Toronto 
Hydro, Ontario Hydro, Toronto City 
Archives, and the CBC Broadcast 
Museum. □ 



AMAZING 

SCIENTIFIC & ELECTRONIC 
PRODUCTS 


LASERS AND SCIENTIFIC DEVICES 

VRL2K 3mw Vis Red Laser Diode System Kit $159.50 

LLIS1K Laser Beam "Bounce" Listener Kit $199.50 

LHC2K Visible Simulated 3 Color Laser Kit $44.50 

LC7 40 Watt Burning Cutting Laser Plans $20.00 

RUB4 Hi Powered Pulsed Drilling Laser Plans $20.00 

LGU40 1 to 2mw HeNe Vis Red Laser Gun Assembled $199.00 

LLS1 Laser Lite Show - 3 Methods Plans $20.00 

SD5K See in the Dark Kit $299.50 

EML1 K Electromagnetic Coil Gun Kit $69.50 

MCP1 Hi Velocity Coil Gun Plans $15.00 

LEVI Levitating Device Plans $10 00 

EH1 Electronic Hypnotism Techniques Plans $10.00 

HIGH VOLTAGE AND PLASMA DISPLAY DEVICES 

HVM7K 75,000 Volt DC Variable Output Lab Source Kit $149.50 

I0G3K Ion Ray Gun Km, project energy without wires $69.50 

NIG9K 12V/115 VAC Hi Out Neg Ion Generator Kit $34.50 

EMA1K Telekinetic Enhancer/Electric Man Assembled $99.50 

LG5K Lightning Display Globe Kit $54 50 

BTC1K Worlds Smallest Tesla Coil Kit $49.50 

BTC3K 250KV Table Top Tesla Coil Kit $249.50 

BTC5 1 .5 Million Volts Tesla Coil Plans $20.00 

JL3 Jacobs Ladder - 3 Models Plans $15.00 

GRA1 Anti Gravity Generator Plans $10.00 

PFS20 Plasma Fire Saber Assembled $69.50 

DPL20 Dancing Plasma to Music and Sounds Assembled $79.50 

SECURITY AND PROTECTION DEVICES 

ITM10 100,000 Volt Intimidator up to 20' Assembled $129.50 

IPG70 Invisible Pain Field Blast Wave Gen Assembled $74.50 

PSP4K Phasor Sonic Blast Wave Pistol Kit $59.50 

LIST10 Infinity Xmtr, Listen in Via Phone Assembled $199.50 

TAT30 Automatic Tel Recording Device Assembled $24.50 

VWPM7K 3 Mi. FM Auto Tel Transmitter Kit $49.50 

FMV1K 3 Mi. FM Voice Transmitter Kit $39.50 

H0D1K Homing/Tracking Beeper Transmitter Kit $49.50 


EASY ORDERING PROCEDURE TOLL FREE 1-800-221-1705 
or 24 HRS ON 1-603-673-4730 or FAX IT TO 1-603-672-5406 
VISA. MC. CHECK. MO IN US FUNDS. INCLUOE 10% SHIPPING ORDERS 
$100.00 & UP ONLY ADD $10 00. CATALOG $1 00 OR FREE WITH ORDER. 


INFORMATION UNLIMITED 

PO. BOX 716, DEPT. ET2, AMHERST, NH 03031 
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Making MIDI 
Music 


M IDI (Musical Instrument 
Digital Interface) is a lan- 
guage standard for the 
communication of musical 
information. It can also be used to 
record and play back musical informa- 
tion using a sequencer (MIDI recorder) 
and a MIDI keyboard. A sequencer can 
record, edit and play back musical in- 
formation in the form of MIDI data. 

Sequencer Plus Gold 

The sequencer I used is from Voyetra, a 
company that has developed a full line 
of MIDI products. It is called Sequen- 
cer Plus Gold and it runs on an 
IBM compatible PC. To turn 
your personal computer into a 
fully equipped 
MIDI studio, 
you will also 
need a MIDI in- 
terface board. 

Again Voyetra 
provided the 
necessary 
hardware in the 
form of the V- 
22 Professional 
Dual-Port 
MIDI Inter- 
face. The V-22 
is an inexpen- 
sive interface 
board which 
uses a software 
driver (instead 
of hardware on the board) to communi- 
cate with the programs running. Some 
advantages of this are MTC sync, mul- 
tiple MIDI ports and mute/solo while 


by Chuck Ander 

playing. However, if you have software 
that requires 100% MPU-401 com- 
patibility, you can obtain a module 
which will make the V-22 into a V- 
22m, a fully MPU-401 compatible unit. 

The board installed flawlessly and 
passed its self-test with flying colours. 
Next, Sequencer Plus Gold was in- 
stalled and filed up. Lastly, I connected 
a multi-timbal MIDI keyboard to the 
MIDI in and out jacks and we were 
ready to roll. Now I needed something 
to record. Instead of trying to play 
chopsticks or some equally inane (and 
badly played) piece, one of the people 
in the office who is a real 
keyboard guru played an 
excellent version of the 
organ part to “Light My 
Fire” by the Doors. With 
this as a basic track, I was 
able to add bass, drums 
and some other instru- 
ments. It was like doing 
multi-track recording — 
except tli at what was 
recorded was not sound 
(or an electronic repre- 
sentation of sound) but 
digital information 
which, in order to be 
played back, needed a 
multi-timbal MIDI key- 
board or sound modules 
to reproduce the original sounds. When 
played back, the piece sounded exactly 
like the original — except that you 
could finely edit the information, once 
it was on the disk. You can, of course, 
change the tempo or the key, or mute 


any track while the piece is being 
played back. 

Sequencer Plus Gold has all the fea- 
tures you could want in a professional 
MIDI sequencer including: a graphical 
“piano-roll” form, making it easy to 
view and edit with great detail, memory 
buffers which allow you to cut and 
paste sections of a* song or move them 
into a different song, and features to 
organize and modify tracks using name, 
mute solo, quantize, lop, offset and 
transpose commands. In addition, Se- 
quencer Plus Gold includes a Universal 
Librarian program and a MIDI Data 
Analyzer. 

With the Universal Librarian pro- 
gram you can arrange, y name and ar- 
chive MIDI instrument programs onto 
PC disk and audition sounds in most 
MIDI instruments from your PC’s key- 
board. It also includes a complete voice 
editor and librarian for the Sound 
Blaster™ FM synthesizer. 

MusiClips 

MusiClips is “clip art for music.” It is 
actually quite a large collection of 
multi-track MIDI song files which 
cover a wide variety of musical styles. 
These files are perfect for adding music 
to multimedia presentations, film and 
video productions, commercials, or 
practically anything. When used with a 
sequencer program, you have a ready 
supply of songs to use and/or edit. You 
can audition variations of the same song 
played by a piano, string section or any 
other instrument supported by your 
MIDI synthesizer or PC sound card. 
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Sequencer Plus Gold “View” Screen 


L.M.P 

L.M.P (Laser Music Processor) from 
Teach Services is one great music nota- 
tion program. Many years ago I used to 
write songs and I’d try to transcribe 
them into music notation. This was a 
messy and laborious task, at best. How 
I wish I had L.M.P, a computer and a 
printer back then! 

With L.M.P, you can write music 
notation using a mouse (or the cursor 
keys) and the program will automat- 
ically draw any kind of staff. It also 
features automatic key signatures and 
can produce symbols for fermata, 
segno, repeats, arpeggio, and coda. In 
addition, it can create ad- 
justable ties, slurs, and 
beams. Songs can be up to 
100 pages long. 

Printing might be the 
best part of the program 
(except for the automatic 
transcription from a MIDI 
keyboard) L.M.P prints 
like a dream. I used a 
LaserJet II compatible 
printer and the print 
quality was excellent — 
just like sheet music 
you’d buy. 

My favourite feature 
(as you may have already 
guessed) is automatic 
transcription. To test it, I 
got our resident keyboard 
genius to play a piece and 
a short while later 
presented him with a 
laser-printed copy of what 


he had just played. The program will 
quantize to 4th, 8th, 16th or 32nd notes 
and adjust inter-staff spacing. What can 
I say, it’s nice and solves a very real 
need — that of producing high-quality 
and correct music notation. 

Band-in-a-Box 

It’s hard to have a favourite program 
among all these great ones, but Band- 
in-a-Box just might be it. Maybe it has 
something to do with my experience 
many years ago of sitting laboriously 
over my tape recorder, trying to 
synchronize my rhythm box and 
pathetic bass playing in order to create 


an accompaniment tape. I should ex- 
plain — I used to perform music, play- 
ing the guitar and singing. To enhance 
my performances I recorded drums, 
bass, and sometimes lead guitar on a 
tape and played along with it. It actually 
didn’t sound too bad. But sometimes I 
wanted to change keys, or speed it up a 
little. Then, I had to do my recording all 
over again. This was a heck of a lot of 
work. Now, along comes Band-in-a- 
Box from PG Music Inc., a program 
that does all this (and more) automat- 
ically. And the painful part is that its 
bass lines are better than mine! 

To use Band-in-a-Box, all you have 
to do is load a song (from any of over 
500 in the MIDI-Fakebook collection) 
or type in the chords to any song you 
please. Once you type in the chords, 
you next choose one of 24 musical 
styles such as country, light, medium or 
heavy rock, reggae or whatever. Then 
just press <F4> to start the program and 
it will create a drum, bass and piano part 
for your song and play it through your 
MIDI synthesizer. You can vary the 
part anywhere in the song. For example, 
you can slow it down or speed it up, 
change styles or change the time signa- 
ture for varied effect. If you realize that 
the song is not in the right key for you, 
you can transpose to any key — and all 
the chords are likewise automatically 
transposed. You can vary the tempo and 
even play the same song in a different 
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EXCELLENCE 


and compare our quality and prices! 
Before You Purchase ANY Computer! 




■286-12 




-386- 25 


549 


STANDARD FEATURES 
TURBO 6/12MHZ MB 
INTEL 80286 (6/12MHz) 

1MB MEMORY UPGR TO 16MB 
1.2MB OR 1.44MB D. DRIVE 
200W POWER SUPPLY (CSA, FCC) 

FDD2/HDD2, FLOPPY, HARD DISK CONT 
PARALLEL/SERIAL/GAME PORT & CLOCK 
SOCKETED FOR 80287 MATT CO-PROCESSOR 
AT 101 KEY ENHANCED DELUXE KEYBOARD 
COLOR OR MONO GRAPHIC VIDEO BOARD 
ASSEMBLED & FULLY TESTED IN CANADA 
GUARANTEED 100% IBM COMPATIBILITY 
RUNS MS DOS; XENIX; UNIX; NOWELL: OS/2; 

ORION 286-12 $549 

ORION 286-16 $599 


IS12991 


STANDARD FEATURES 

TURBO 8/25MHz MB 

INTEL 80386-25 CPU 
1M RAM UPGR. TO 16MB 
1.2MB OR 1.44MB D.DR. 

CSA 200W POWER SUPPLY 

FDD2/HDD2, FLOPPY, HARD DISK CONT 

2 SERIAL, 1 PARALLEL PORTS 

GAME & CLOCK CALENDAR 

80387 CO-PROCESSOR SOCKET 

AT 101 KEY ENHANCED DELUXE KEYBOARD 

COLOR OR MONO GRAPHIC VIDEO CARD 

ASSEMBLED & FULLY TESTED IN CANADA 

MINIMUM 48 HOURS BURN IN TIME 

GUARANTEED 100% IBM COMPATIBILITY 

ORION 386-25 $1299 




OMa -386SX-16 System $895 


SAME FEATURES AS SYSTEM 386 BUT USES 386SX 16MHz MOTHER BOARD 
386SX 16MHz. .... $895 386SX 20MHz $999 


^rawn 

VGA OPTIONS: 

VGA CARD & .41 VGA MONITOR. . .$450 
VGA CARD & .31 VGA MONITOR. .. $495 
HARD DISK OPTIONS : 

40MB IDE 28MS. ........ .......$275, 

80MB IDE 19MS ••••• ...$499 


-386-25 Cache System l$1499| 


386-25 CACHE..... $1499 
386-33 CACHE $1599 


VTiivn 


vrawnr 

STANDARD FEATURES 

8 EXPANSION SLOTS 
640K RAM; 12MHz TURBO f 
360 OR 720K DRIVE Y 

150W CSA POWER SUPPLY 
DUAL DISK CONTROLLER 
SERIAL/PARALLEL/ GAME 
CLOCK CALENDAR 
MONO OR COLOR CARD 
TURBO, RESET BUTTONS 
KEYBOARD LOCK, LED INDIC 
AT STYLE CASE 
101 ENHANCED KEYBOARD 
ASSEMBLED & TESTED IN CANADA 
48 HOUR BURN IN 

GUARANTEED 100% IBM COMPATIBLE 

ORION XT 88-12 $399 

ORION XT 88-16 $449 

ORION XT 37MHz $499 (286 CPU) 

Compact Design 

plus 

High Portability 

ACT 286/386SX VGA LCD Laptops 


XT640K 


COMPATIBLE 

HARDWARE 


III LASER 128EX II + /lle/llc COMP 
LASER DISK DRIVE C" COMPATIBLE 
LASER DISK DRIVE II ♦ COMPATIBLE 
80 COLUMN CARD AUTO SWITCH 
Z80CARD FOR CPM 

SERIAL PRINTER CARD MODEM/ PRINTER 
NICE PARALLEL PRINTER CARD 
18K RAM (LANGUAGE CARD) 

SPEECH CARD 
COLOR MOOULATOR KIT 
POWER SUPPLY 
DISK CONTROLLER CARD 


486/25A 

PUTS YOU A STEP 
AHEAD OF THE REST 



649 00 
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99 96 
69 96 
99 95 
99 96 
69 96 
75 00 
1996 

119.96 
69 96 


Apple lie & lie 
Compatible 
Computer 


ONLY $599.00 

TIM LASER 128 EX™ has all the 

features of the Laser 128, plus a 
high performance triple speed 
processor, and memory expansion 
to 1MB. Get the Apple compatible 
that’s three times faster than the lie 

«*L- $649.00 


VMM 


ICiN Portable System 
Gin Be Your Friend Forever 


PORTABLES 

286 

386 

486 


16MHz 

33/64 

25/64 

9" AMBER DUAL CRT 

$1550 

$2350 

$3850 

9” VGA MONITOR 

$1850 

$2650 

$4150 

LCK 600X400 SCRN 

$1650 

$2450 

$3950 

PLASMA 600X400 S 

$2050 

$2850 

$4350 
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INTEL 80486-25MHz MICROPROCESSOR 
TWO LEVEL CACHE SYSTEM 
7 CH DIRECT MEMORY ACCESS 
16 LEVEL INTERRUPT; 3 PROGR TIMERS 
8/ 25MHz SWITCHABLE SPEED 
PERFORM: 114 . lMHz(LAND) , 11.14(MIPS) 
HEAVY DUTY FULL SIZE VERTICAL CASE 
HEAVY DUTY 230 WATT POWER SUPPLY 
4 MEG RAM, 8 OR 16 MEG EXP. ON M/B 


1.2 & 1.44 FLOPPY DRIVE 
HIGH PERFORMANCE 200MB HARD DRIVE 
16 BIT VGA CARD W/512K, 1024 X 768 
1024 X 768 MULTISYNC MON, .28 DOT PITCH 
2 SERIAL, 1 PARALLEL & 1 GAME PORTS 
CLOCK/CALENDER, W/BATTERY BACKUP 
SUPERB QUALITY 101 ENHANCED KEYBOARD 
MS-DOS 3.3 OR 4.01 W/GW BASIC 


Excellence in Price, Quality, Performance and Support. 


SERVING YOU FOR OVER 15 YEARS 


40 LANCASTER ST., W. 
KITCHENER, ONTARIO N2H 4S9 
PH i (519) 576-9902 
FAXi (519) 576-9028 
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musical style. By assigning different 
MIDI channels, you can change the 
sound of the instruments the program 
plays. 

Now if I had this when I was per- 
forming — maybe I’d be rich and 
famous today. Even if you’re totally 
musically illiterate, if you know the 
chords to a song (or can find them in a 
book), you can generate great drums, 
bass and piano accompanyment — and 
sing right along. 

I should point out that both L.M.P 
and Band-in-a-Box need an IBM com- 
patible PC with an MPU-401 com- 
patible MIDI interface. I used the V- 
22m from Voyetra to run these last two 
programs. 

Read All About It 

It always helps to have a good under- 
standing of the basics of any discipline. 
A really excellent book that helped me 
leam about MIDI is, MIDI The Ins, 
Outs & Thrus by Jeff Rona, published 
by Hal Leonard Books. This book is 
written in an easy-to-understand, 
simple and often humorous style. It 
takes a difficult subject and explains it 
in a clear-cut manner. It stalls with a 
brief history of the events and needs 
that led up to the creation of MIDI. It 
explains the basics, gradually progress- 


ing to more complex portions of the 
subject. Finally, it explains how to set 
up a MIDI system, and provides the 
solution to common problems. 

Company Listings 

Voyetra 

333 Fifth Avenue 
Pelham, NY 10803 
(914) 738-4500 

TEACH Services 
182 Donivan Road 
Brushton, NY 12916 
(518) 358-2125 

PG Music, Inc. 

32 Hess Street South, 

Hamilton, Ontario L8P3N1 
(416) 528-2368 

Hal Leonard Books 
Milwaukee, WI 
(414) 774-3630 □ 


Earn Your B.S. Degree 
in 

ELECTRONICS 

or 

COMPUTERS 



By Studying at Home 

Grantham College of Engineering, 
now in our 41st year, is highly ex- 
perienced in “distance education” 
teaching by correspondence through 
printed materials, computer materials, 
fax, and phone. 

No commuting to class. Study at 
your own pace, while continuing on 
your present job. Learn from easy-to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Our Computer B.S. Degree Pro- 
gram includes courses in BASIC, 
PASCAL and C languages — as well as 
Assembly Language, MS DOS, CADD, 
Robotics, and much more. 

Our Electronics B.S. Degree Pro- 
gram includes courses in Solid-State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica- 
tions, Microwave Engr, and much more. 

An important part of being pre- 
pared to move up is holding the right 
college degree, and the absolutely neces- 
sary part is knowing your field. 
Grantham can help you both ways— 
to learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free, 1-800-955-2527, or 
see mailing address b dow. ' 

• 

Accredited by 

the Accrediting Commission of the 
National Home Study Council 

• 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 

USA 
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Now! Experience the electronics behind 
the MIDI revolution as you build your 
own computer-controlled music center 




Only NRl’s innovative, at-home training 
in Electronic Music Technology gives 
you hand&on experience with the 
equipment that's revolutionizing the 
music industry — Atari ST Series 
computer with built-in MIDI ports, 

Casio HT-3000 synthesizer with 
advanced MIDI operations, and 
ingenious MIDI software that 
links computer keyboard to 
synthesizer keyboard — all 
yours to train with and keep! 

This year, over $1.5 billion 
worth of digital electronic 
music instruments, from 
keyboards to drum 
machines, will be sold in 
the U.S. alone. Enthusi- 
asts everywhere — 
professional musicians 
and recording 
technicians, even 
people who have 
never touched a musical 
instrument before — are discovering the 
excitement of today’s electronic music 
technology. 

At the heart of this excitement is MIDI 
(Musical Instrument Digital Interface), an 
innovation that’s transformed musical 
instruments into the ultimate computer 
peripherals. . .and opened up a whole new 
world of opportunity for the person who 
knows how to use, program, and service 
this extraordinary new digital equipment. 

Now NRl’s breakthrough Electronic 
Music Technology course puts you at the 
forefront of this booming new technology 
with exclusive training built around a MIDI- 
equipped computer, MIDI synthesizer, and 
MIDI software you keep. 

Dynamic new technology opens up new 
career opportunities 

The opportunities are unlimited for the 
person who’s trained to take advantage of 
today’s electronic music phenomenon. Now 
you can prepare for a high-paying career as 
a sound engineer, recording engineer, or 
road technician. . . even start your 
own business selling and servicing 
today’s high-tech musical 
instruments. Or simply unleash 
your own musical creativity with 
the breakthrough training and 
equipment only NRI gives you. 

Only NRI gives you hands-on 
training with todays MIDI technology 

The Atari ST Series computer included in 
your course becomes the heart of your own 


computer- 

controlled music center. 

With its tremendous power, superior 
graphics capabilities, and built-in MIDI 
interface, the 16/32-bit Atari ST has almost 
overnight become the computer of choice 
for today’s most knowledgeable electronic 
musicians. 

Your Casio HT-3000 synthesizer features 
a five-octave, MIDI-compatible digital 
keyboard with built-in monitor speakers, 
advanced tone editing and writing, pattern 
memory, keyboard split, tone and rhythm 
banks, chord memory, and dozens more 
stateof-the-art capabilities. 

Plus you get ingeniously designed MIDI 
software that opens up amazing new 
creative and technical possibilities. . . you 
actually build your own 4-input audio 
mixer/amplifier. . .and you test the elec- 
tronic circuits at the core of 


with the hand-held digital multimeter 
also included in your course. 

No previous electronics or music 
experience necessary 

No matter what your background, 
NRI gives you the skills you need 
to take advantage of today’s 
opportunities in electronic music 
technology. 

With your experienced NRI 
instructor always available to 
help, you master the basics of 
electronic theory step by step, 
gaining the full understanding 
of electronics that’s now so 
essential for technicians and 
musicians alike. 

You move on to analyze 
sound generation tech- 
niques, digital logic, 
microprocessor funda- 
mentals, and sampling 
and recording tech- 
niques... ultimately 
getting first-hand 
experience with today’s 
explosive new 
technology as you 
explore MIDI, waveshaping, patching, 
sequencing, mixing, special effects, and 
much more. 

Plus, even if you’ve never been involved 
with music before, NRI gives you enough 
basic training in music theory and musical 
notation to appreciate the creative potential 
and far-reaching applications of today’s 
electronic music equipment. 

Send today for FREE catalog 

If the coupon is missing, write to 
NRI School of Electronics, 330 Progress 
Avenue, Scarborough, Ontario M1P 2Z5. 


today’s new 

equipment JRmMWW School of Electronics 

McGraw-Hill Continuing Education Center 

330 Progress Avenue, Scarborough, Ontario M1P 2Z5 
Main Office: 4401 Connecticut Avenue, Washington, DC 20008 

fff Check One FREE Catalog Only 

□ Electronic Music Technology 

□ Microcomputer Servicing □ Computer Programming 

□ TV/Video/Audio Servicing □ Desktop Publishing and Design 

□ Security Electronics □ Fiction/Nonfiction Writing 

□ Basic Electronics □ Bookkeeping & Accounting 


Name. 


NRI training includes an Atari ST 
computer, Casio synthesizer, exclusive 
MIDI software, and much more — 
all yours to train with and keep! 

(TV not supplied) 
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A Moorshead 
Special for the 
Government, End-User, 
High-Tech and 
Reseller Markets. 


A Products displayed 
P are from the 

■ Sanyo Canada Inc. 

■ line of home 
P office products. 



No Experience 
Necessary 


Introducing Sensor, the fast way to turn a PC novice into a PC 
Sensor is a total package, matching quality hardware^ £ Pr °' 
use system. Available in 286 or 386SX versions it in 1 a d Sofhvare » a complete readv to 
(organizational) and financial software, loaded onto !te ™ ^f 1 Uimty ' P^-cftvitv 7 — 
Sensor makes learning simple, with an exclusive on~ s P re ‘ lnsta ^ e d harAcrf vVmch takes you 
step-by-step through the system's features and uses. The'result is a productivity tool that 
you'll be using instead of figuring out. We even include a 100-minute tutorial video and toll 
free technical support line. And, all of these features come at an astonishingly low price. 

Sensor by Samsung. The all-in-one, easy to use system for home or office, available at 
retailers nationwide. 


Specifications 

SP 286 

SP 386 SX 

Processor 

80286/12MHZ 

80386SX/ 16MHz 

Memory 

1MB (exp. to 2MB) 

2MB (exp. to 8MB) 

Floppy Drive 

3.5", 1.44MB 

3.5", 1.44MB 

Hard Drive 

40MB, 28MS 

40MB, 28MS 

Monitor 

14” VGA Colour 

14" Super VGA Colour 

Mouse 

2-Button 

2-Button 

Modem 

2400 BAUD (Opt.) 

2400 BAUD built-in 



Trade Marks: Sensor-Samsung Electronics; VGA - International Business Machines. 
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An OfficE 

iN vour Basement 

* by Steve RImmer 


W orking at home offers some intri- 
guing possibilities. It removes 
you from the distractions of a conven- 
tional workplace without necessarily de- 
priving you of the resources of an office. 
The state of the art in computer technol- 
ogy may allow you to access the state of 
the art in office environments... the total 
lack of one 

The best way to get any work done in 
many conventional offices is to call in 
sick. This only works occasionally, of 
course... after awhile your co-workers 
will probably realize that you aren’t really 
sick andstartphoningyou at home. Alter- 
nately, you’ll get fired, which is certain to 
free up some of your time but has some 
nasty drawbacks as well. 

If your job involves usingyour brain a 
lot... as opposed to simply being some- 
where predictable so people can come 
and talk to you. .. you ’ll probably find that 
offices aren ’ t conducive to the proper op- 
eration of the human mind. There are too 
many distractions. Y ou probably spend a 
lot of worthwhile, otherwise useful time 
gettingto andfrom your office. The air 
smells funny in most office buildings . 
There are entirely too many phones . 

Ten years ago, most jobs would not 
have been flexible enough to allowyou to 
work at home. However, with the avail- 
able computer and computer-related tech- 
nology which can be carried into one ’ s 
basement, you might find that you can es- 
cape the restrictions of an office quite ef- 
fectively by simply not showing up. 

Consider the advantages of working at 
home. You can immediately get more 
work done bee au se you won ’ t h ave to 
spend part of your day commuting. Y ou 
also won ’t have to spend part of the re- 
mainder of your day recoverin g from 
commuting. You can avoid alot of the 
phone calls which, if not answered 
promptly will usually just go away. Y ou 
can miss meetings, which are likewise 
very often dispensable. You can focus 


your energies and attention on a single 
task and complete it. 

I’ve worked full time in ahomeoffice 
nowfor about three years. It’s a wonder- 
ful place to work. Most of theproblems 
which people mutter about when the topic 
of working athomecomesup... thedis- 
tractions of havingyour family about, the 
temptation to loaf andprocrastinate and 
so on... are surprisingly easy to deal with. 


WcmkiNq at 
Ihoivie oFFers 
some iNTRiquiNq 
possibilniEs. 

The amount of work which can come out 
of one’sbasement is staggering. 

One of the reasons that home offices 
work as well as they do is that technology 
allows you to cheat on the concept. Y ou 
can have most of the resources of an office 
available to you without actually being in 
one. Specifically, you can use a computer 
todoyourwork with just asyouwouldin a 
conventional workplace. A modem will 
allow you to transfer documents of all 
sorts between your home and your col- 
leagues at work... or attheirhome of- 
fices... and a FAX machine will let you 
deal with those remaining forms of com- 
munication which don’t lend themselves 


tofiletransfers. 

The hardest part about working at 
home is usually convincing the people 
you work with or work forthatyou’renot 
actually loafing or procrastinating. 

The PC Connection 

There’ s nothingparticularly sophisti- 
cated about the technologyyou’llneed to 
work effectively at home. The computer 
you use to work in your basement will 
probably be alot like the one you work 
with at the office. However, there are a 
few things to consider about choosing 
hardware which will span the distance be- 
tween your two workplaces . 

There are few things more frustrating 
than discovering that you’re at home and 
the file you need is at work. There are 
ways of getting around this, of course... 
we ’ll discuss file transfers in amoment. 
However, you can forestall a lot of delays 
and inconvenience by thinking about how 
youwork with fileswhen you chosehard- 
ware. 

A growing number of people who u se 
a computer at home and at work do so with 
provision for taking all their files with 
them when they leave the office, rather 
than simply transferring the ones they 
thinkthey ’ll need to floppies. Laptop and 
transportable computers are ideal for this. 
If you have amonitor andkeyboard at 
home and another at work, you can effec- 
tively treat a portable as if it were a con- 
ventional desktop computer. There are 
portable systems powered by high-end 
80386 processors with megabytes of 
memory.. . everything aconventional sys- 
tem can offer. However, if you take the 
whole computer with you, there’ s nothing 
left to forget. 

A high end laptop with a full size key- 
board and a good analog monitor plugged 
into it... virtually all business portables 
allowforthis... makes for afirst class sys- 
tem. 



This also means that you need not 
worry about someone getting access to 
your system when you’re not in the office. 
At worst, they can purloin your keyboard. 

A second approach is to use a remov- 
able hard disk in adesktop system. Re- 
movable hard drives are specially de- 
signed so that the actual disk platters can 
be interchanged. You can take the whole 
drive with you and plug it intoyourhome 
system, making it effectively identical to 
your computer at work. 

There will, of course, be instances in 
which you ’ 11 want to exchange files with 
your colleagues at work. Thismay in- 
volve sending down a report for someone 
else to read, passing along a Lotus work- 
sheet for other members of your depart- 
ment to consider or getting some desktop 
publishing printed out on the company 
laser printer. In all cases, you can said 
files across town or across the world with 
nothing more complex than acoupleof 
modems and a telephone line. 

Modems allowyou to send afilefrom 
your computer to one at your off ice, that 
is, to upload af ile, or to retrieve files from 
your office, to download them. While for- 
merly a pretty technical process, file 
transfers have become pretty common- 
place and modems much more friendly. 

One of the things which make file 
transfers easy to manage is the sophistica- 
tion of “host’ ’ software.Thehostluseis 
called QModem. I can leave QModem 
running in its host mode on my computer 
at home and effectively have access to the 
system from anywhere else I happen to 
be. Likewise, you can leave a host on a 
computer at your office and send and re- 
ceive files from home without anyone at 
your off ice having touch your system. 

Host software effectively turns the 
computer running it into a small bulletin 
board. This typically includes sufficient 
security to keep the files on the computer 
safe from unauthorized callers . The host 
function of QModem also includes a 
“doorway’ ’ . Thismeans that aside from 
sending andreceiving files it lets me actu- 
ally get down to aDOS prompt over the 
phone line and run programs remotely. 

In addition to being simple to use, the 
facilities to transfer files need not even be 
terribly expensive. You can get suitable 
modems for less than ahundred dollars 
each. The QModem package costs about 
fifty dollars. Transferring a two thousand 


word document takes less than a minute at 
2400 baud, the speed of conventional low 
speedmodems. 

You can get faster modems if you ’ 11 be 
moving a lot of files around, but they’re 
quite abit more expensive. 

The last link in connecting ahome of- 
fice to a conventional one is unquestion- 
ably a FAX machine. Despite the greater 
utility of moving actual document files 
around, most people are used to working 
with paper. In addition, there are a lot of 
things which simply never exist as files. 

Inside every big FAX machine there * s 
a little FAX machine trying to get out. The 
sophisticated... and expensive.. . FAX sys- 
tems which typically support offices can ’t 
do much of importance that a small per- 
sonal FAX machine lacks. Specifically, a 


Mod ems Allow you 
to sENd a RIe From 

yOUR COMPUTER TO 
ONE AT yOUR offiCE. 

simple six hundred dollar personal FAX 
system will allow you to transmit and re- 
ceive documents anywhere in the world. I 
use a Canon Faxphone 8, which has fewer 
features than most telephones. It commu- 
nicates daily with places most people 
can *t even pronounce the names of. 

Small personal FAXmachines are 
available specifically for home office ap- 
plications. If you don ’t want to have a ded- 
icated FAX line installed in your home, 
you can use a FAX machine which will 
discern the difference between voice and 
FAX calls. There are also combination 
FAX and answering machines, which 
will verbally instruct callers to either 
leave a spoken message or to turn on their 


FAXmachines. 

FAX gets along well with computers . 
You can, for example, get aFAX board to 
plug into your system . This will allow you 
to send documents as FAXes directly, 
without having to print them out. Aside 
from saving paper and a lot of time, docu- 
ments FAXed this way are decidedly 
more readable when they arrive at wher- 
ever they ’re going. FAX boards are not 
prone to the scanning errors and other ab- 
errations which mechanical FAX ma- 
chines are. 

Many of the newer FAX machines will 
interface with yourcomputer directly. 
This allows you to send both conven- 
tional paper FAXes and digital FAXes 
from your keyboard. It also means that 
your FAX machine can double as a scan- 
ner and even as a printer if you ’ re really 
stuck. 

Going Home 

The reality of working effectively at 
home is, of course, a lot more complex 
than just buying afew boxes and plugging 
them in. A lot of what makes it success- 
ful... ornot... is considerably more intan- 
gible. Not everyone has the motivation 
and personal discipline to get to work 
when it ’ s sunny outside and there are doz- 
ens of more interesting things to do. 

If you do, however, you ’ 11 find that 
nothingbeats the office in your basement. 

The technology of a home office isn ’ t 
really what makes it work but it is what 
makes it workable. It allows you to erase 
the distance between you andyouroffice, 
but only when you want to. Switch off the 
modem, ignore the FAX machine, power 
up your home system and all the miles be- 
tween you and the bedlam of your office 
will suddenly be in place again, insulating 
you from distraction. 

If your job relies on your performance 
and productivity, not showing up for 
work might well turn out to be the best 
thing you can do for it. 

Steve Rimmeris the former Ed- 
itor of Computing Now! Maga- 
zine, and a successful fiction 
and computer book author. He 
is currently working on The 
Home Office Book, which will 
be available in the near future 
fromSybex. 


PRoducT REviEw: MaxFax 9624 


W hen space is a consideration 
around the home office, this 
handy PC add-in may be just the ticket . 

The MaxFax 9624 fax/modem may be 
the solution that some of you have been 
looking for in terms of your home-based 
communications needs. This neatly pack- 
aged unit lives on a standard half-slot card 
that is suitable foruse in all desktop PCs 
and a good number of portable computers 
as well. 

Configuration and installation of the 
MaxFax are fairly painless procedures. It 
requires the use of a spare COM port that 
isjumper-selectableon thecard, not abig 
problem but this editor prefers 
softswitchesanyday! Loading the accom- 
panying software was a snap (only two 
360K floppies to copy to the hard drive) ; 
and the whole configuration procedure 
was menu driven with support provided 
for all the common displays from CG A up 
to V G A. The rear of the card houses two 
RJ-1 1 jacksfor connecting atelephone 
and line input. 

Hardware Personalities 

The fax portion of the unit sports 9,600 
baud, Group III CCITT T.4 and T. 30 cir- 
cuitry that is capable of sending and 
receiving faxes to and from the vast 
majority of installed machines around the 
world. Although it is a 9,600 baud fax 
machine, it is capable of “falling back” to 
7,200, 4,800, or 2,400 baud to match the 
speed of the remote faxif necessary. The 
cardhas intelligence too. It’s able to auto- 
matically detect the origin of the incom- 
ing call — be it from a fax or a modem — 
freeing the user from reconfiguring be- 
tween and fax and modem modes. The 
MaxFax can also be used in conjunction 
with a UMAX scanner, or a scanner such 
as the HP ScanJet that supports PCX-type 
files. We’ll touch on the graphics aspect 
of incorporating logos etc. into faxes in 
justamoment. 

The MaxFax* s other personality, the 
2,400 baud Hayes-compatible modem, is 
a pretty straightforward device that 
operates on the standard AT command 
set. The documentation gives acomplete 


list of the command set and functions, as 
well as information on originating and 
answering modem calls . 

Fax Software 

The software accompanying the Max- 
Fax lives in two separate modules: FAX 
and BFAX. The first allows for sending, 
receiving, viewing, printing, scanning 
etc, all done from the foreground. It is also 
the basis for operating the MaxF ax from 
theDOSprompt should that be required. 
Simply typin gfaxs IfMYFAX. TXT/d619- 
555-1212 will fax the file MY FAX. TXT to 
the telephone indicated after the Id switch 
in the command line . 

BFAX, asyou might have guessed, 
runs in the back- 
ground allowing 
users tobe busy with 
other applications 
while the MaxFax 
awaits incoming fax 
and data calls. Note, 
some other applica- 
tions maybe too 
large or disk inten- 
sive for this utility to 
work efficiently 
since BFAX eats up a 
little over 1 3 3K of 
memory. 

MaxFax also al- 
lows scanned images 
(in PCX file format) to be faxed, logos to 
be merged with text files, and it also al- 
lows for queued faxes to be sent in 
bunches etc. at a specified time. 

Modem Software 

The MaxFax’ s modem capabilities are 
quite adequate, andfor those whooperate 
under comm packages such as Crosstalk, 
Procomm, QModem etc. there should not 
be any difficulties. I connected to the 
SUZ Y online system without any trouble 
whatsoever, andno adjustments were 
necessary to SUZ Y ’ s configuration file. 

The MaxFax, aside from being just a 
conventional fax/modem, can also be 
used to set up a simple bulletin board sys- 
tem that will allow unattended and 


restricted password access to your system 
andfiles. Simply by creating two text files 
with your word processor - 
PASSWORD .BBS andFILES.DIR-you 
can restrict access to your system. 
PASSWORD.BBS contains alistof 
names and passwords of those who are 
authorized to access your bulletin board; 
FILES.DIR contains the list of files acces- 
sible by the authorized users. 

The Bottom Line 

The MaxFax 9624 performed ad- 
mirably and without any difficulties .It’s 
simple to use, comes with readable, use- 
ful documentation and is supported with a 
one-year warranty. However, the toll-free 


support hot-line number is good only in 
the U.S. The regular price of the MaxFax 
is $295 in Canada. Good news though, a 
special intro price of $199 is in effect until 
June 30, 1991. At this price, the MaxFax 
is a bargain for what you get. ForWin- 
dows 3.0users whoarehungryfora 
product such as this, we have been as- 
sured bythemanufacturerthat thereWin- 
dows 3.0 in the works. We’llkeep you 
posted. 

Availablefrom: 

Ultinet Computer Systems, 

3200 Duff erin St., Unit IB, 

Toronto, ONM6A2T3; 

Ph: (416)256-2000; 

Fax: (416)256-1449 




BARGAIN 
BASEMENT PRICE! 

Ability is an integrated PC software package that no business executive should be without 
Whether you're a computer novice or expert, Ability is the power tool for cutting a swathe 
through your workload. It smoothly integrates all the applications you need and requires 
no programming abilities. Check the description below and you'll find that Ability gives 
you your money's worth even if you only use part of it. 

At this price, you simply can't lose! 



The Integrated 


C Power Tool 
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KEY FEATURES: 

• FULL-FEATURED WORDPROCESSING — WYSIWYG. Built-in mail mage Loads and creates ASCII and 
Wordstar file Live spreadsheets, graphs, database files and other fields you define youself. Supports Lotus 1-2-3 
import and Hercules Graphics Card 

• SIMPLE, SOPHISTICATED SPREADSHEETS — extra-large 702 columns by 9,999 rows. Powerful math and 
financial functions. Two-way odl linkage and iteration for sensitivity analysis. Easy graphics. 

• A/V PRESENTATION — Create snapshot of any screen, then add text, symbols or music with a few keystrokes. 
Built-in timing for "slide show" on your PC Requires graphic card 

• MENU-DRIVEN, COMPATIBLE COMMUNICATIONS — Autodial, autoanswer with 100% Hayes 
SmartModem compatibles. 110 to 9600 baud. VT100, VT52 and dumb terminal emulation. 

• FORMS-ORIENTED DATABASE — Up to 66,000 records with 32,000 fields per record. Uses same functions and 
display formats as spreadsheet Links with spreadsheets, documents and graphs. 

• PROFESSIONAL BUSINESS GRAPHICS — Quickly create bar, stacked bar, line and pie charts from 
spreadsheets or database files. Automatically updated wherever used, if source data changes. 

• SMOOTH, SEAMLESS INTEGRATION — Spreadsheets, database files, graphs and documents can all be linked. 
Changes in one application are automatically made in all linked applications. 

Regular Retail Price: $115.95 US 

NOW ONLY 
$ 14 . 95 ! 


YES ! Send me ( qty ) ABILITY @ $ 14.95 each ..$ 


Please add: Shipping $ 4.00 

Ontario orders add 8% PST $ 

7% GST $ Total $ 


Method of payment: □ Cheque □ Credit card number. 

Name 

Address 


ORDERFORM 

expiry date 


Gity Province Postal Code 

Telephone Number ( ) 

Make cheque payable to Moorshead Publications. Send order form with payment to: Moorshead Publications 
1300 Don Mills Road, North York, Ontario M3B 3M8 

To expedite order, call with credit card details (416) 445-5600 or Fax (416) 445-8149 

(Please allow 2-4 weeks delivery) 
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Own Sound (519) 371 -0677 
n* Peterborough (705) 7456922 
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The home office 
concept is no 
longer a fantasy 
— it has become 
a REALITY. 
Beamscope 
Electronic 
Entertainment, 
Canada’s largest 
distributor of 
home office 
products, is 
pleased to 
present a premier 
selection of home 
office products 
from some of the 
world’s leading 
manufacturers. 
Visit the 

progressive retail 
outlets which are 
listed in this 
brochure and 
experience the 
latest and 
greatest in home 
office technology. 

Featured in this 
brochure are the 
following 
distinguished 
manufacturers: 

maxelL 
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MYLEX 


Supra Corporation 

SUPRA MODEMS PROVIDE QUALITY & AFFORDABILITY 
AROUND THE WORLD AND IN THE HOME 


Supra Corpor at ion 

DEALERS: 

Future Shop. ABtocteons 

BRITISH COLUMBIA 
Greet Canadan OSoe, Al locafcns 
London Dnm,AllooaSflns 
Alianco Buaness, Coqutlam (604) 9360088 
Vatoy Computere,.Courtenay (604) 3364727 
Stridor Computer Centee, Delta (604) 5044422 
Connilime Computer, Prince George 
(604)564-3778 

Spr&e Computar System*. Surrey (604) 581*1244 
Coni Sectaries lk, Vancouver (004) 734-0606 
Wizards Computer Systems. Vancouver 
(604)321*7144 

Teeeerad Software LkL, Victoria (604) 382-3475 
Kattar Computer Producte, VMts Rose 
(604)538*3207 

ALBERTA 

Tungs Enterprises LkL, Cdgare (403)2484328 
hfKvative Computing. Calgary (403) 262-1854 
Mer-Tech Systems, kdtnonton (403) 437-4803 
tfcnriofe Edncnton (403) 438*1810 
Ccmpu&rPUoe West, Edmonton (403) 4803465 
Proarammers Quid, Edmonton (403) 438-5897 
pCaj^RgDjer^j342-4444 

irCenle.Metert.SK 

yAnMers,Prinoe Abort, SK 
6)764-2963 
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Mkro Market, Brockvie (613) 342*2307 
Future Computer, Chatham (5191 436*1484 
Crystal Computer, Ccftngwood (705) 444-2344 
Lester Computer, Corneal [613) 938*7266 
C&S n Dawnsviow (416) 661*6161 
KLM Computers, Downsview (416) 631*7280 
AH Computers. Gouoeetor (613) 7444220 
JMG Canpushoppe, Hamiton (416) 5754200 
Renkonics Hamiton Ltd., Hamilton (416) 385-8466 
Computers For Lees, tsington (416) 233*9242 
Katie Bectronics, Karate (613)592-2259 
Cartel Computer City, Kng (416) 8362797 
Classic Computers, London (51 9) 681 -501 1 
Comtronic Computer Ctr^ London (519) 670-2922 
Computer Merchant, Markham (416) 513-1 129 
A Plus Software, Markham (416} 4744076 
Grey Tech Computer, Markham (416) 470*1425 
Centay Business Mach., Markham (416) 477*2878 
EverbeetMnrogram, Markham (416} 5134180 


(706)742*3434 
A Plus Software, Pickering (416) 420-9830 


UUtBK 

Ccrtrit Peripherals ho. Mcntreai (514) 336-9393 
Softwarehouse, Montreal (514) 3744614 
Softwares, Montreal (51 4) 737*5865 


1)284*2178 
it Claire 


2400 - external 

• 100% Hayes compatible with industry 
standard, intelligent "AT" commands 
and all commonly used protocols 

• Autoanswer and autodial (tone and 
pulse) 

• Programmable-volume speaker for 
monitoring call progress 

• Incorporates the advanced Intel 
89024MS chip set 


2400i- Internal 

• Works with IBM PC, AT, XT & 
compatible computers 

• Includes Mirror II telecommunications 
software 

• Autoanswer and autodial (tone and 
pulse) 

• 2400/1 200/300 baud internal half 
card modem 


SuprttMotiem 24OO0P 


2400 MNP -external 

• 2400 bps Data Modem 

• Includes MNP Classes 2-5 Error 
Correction & Data Compression 
Protocols 

• Up to 4800 bps throughout when 
using MNP 5 

• Works with virtually any computer 


24001 MNP -Internal 

• Works with IBM PC, XT, AT, & 
compatible computers 

• Includes Mirror II telecommunications 
software 

• Half card 2400/1 200/300 bps modem 
fits into any slot 

• Includes MNP Classes 2-5 Error 
Correction & Data Compression 
Protocols 


SupraModem 2400 p fa 


2400 PLUS -external 

• Compatible with all popular 
telecommunications software 

• Asynchronous operation at 300, 1200, 
and 2400 bps 

• Autoanswer/Autodial (tone or pulse) 

• Automatic adjustment to optimal 
protocol and baud rate 

• V. 4.2 B15 includes MNP Classes 2-5 
Error Correction & Data Compression 
Protocols 


Supra Corporation 


(514)6974981 

Mkxobec tax. Quebec City (418) 5294322 
EASTERN CANADA 
The Technology Store, Fredricton, NB 

i. Halifax, NS (902) 423-1334 

p UL, Woodstock, NB (506) 3254222 
Mare, Yarmouti, NS (902) 7422518 


SUPRA: High-performance, state-of-the-art modems that don’t cost a 
fortune, with Supra modems you can access bulletin boards and 
computers close to home, across the country and around the world. 
You can access airline schedules, business news, free software, 
gardening tips, technical help, and everything in between! 
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AUTHORIZED DEALERS: 


Future Shop, Allocalons 

EASTERN CANADA 
Wacky Whealey’s, Al locafions 
On-Line Services, Dartmouth, NS (902)4562751 
The Technology Store, Fredricton, NB 
(509459-5163 

“ NS 


Computer World, Mcndon, NB (506)857-9710 
Bedhuk Date System, & Johns, NF (709> 753-3333 
AFMac Software, Yarmouth, NS @02} 742-251 8 
ONTARIO 

Curtel Computer CHy, Barrie (705) 739-1700 
Kahte Bectanics, Bath (619 389-5200 


FOR HOME OFFICE TYPES Zoez^^^hL Brantford (519) 75( 
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RAINBOW 


NX-1020 

RAINBOW 


NX-lOOl 

MULTI-FONT 
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MULTI-FONT 


Star Has All The Right Stuff You Need To Get The Job Done. 

For The First Time Ever There's A New Series Of Printers Designed To Bring You 
Big-Business Performance At A Home Office Price. Features Include: 


Zoez Software I rro, Branford (519) 756-0580 
Mere Market, Brockvfle (613) 342-2307 
Computer Comer, Butington (416) 681-6448 
Lester Computer, Cornwall (613) 938-7266 
C.S.S., Downsvfew (416) 661-6161 
KLM Computers, Dowmview (416) 631-7280 
Softscape, Etobicoke (416) 233-3524 
Computer & You, Etobicoke, (416) 231-0205 
AS Computers, Gtoucester (613) 7440220 
JMG Compushoppe, Hamiton (416) 575-3200 
Computer Odyssey, Hamiton (416) 574-1404 
Computers For Less, Islington (416) 233-9242 
KaNe Sectaries, Kanata (613 ) 592-2259 
TechCom Services, tQncardtoe (519) 3963240 
Curtel Computer City, Newmarket (416) 8362797 
Neutron Computer, Kitchener $19) 742-9821 
Comtanic Computer C*\ , London (519) 679-2922 
Steals People, London $19) 6868888 
Century Business Mach., Makham (416) 477-2878 
P.C. Channels, Markhon (416) 470-1552 
Everbesl Systems, Markhan (416) 5136180 


7-Colour Printing 
With RAINBOW Models 
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HH 

Alii} 


Advanced 

, '%v> paper handling 


Compatibility 


User - friendly control panel 


2-YEAR LIMITED WARRANTY 


Wise Guy Computers, Makham (416) 513-7002 
Cryston Computer, Mkland (705) 5260586 
Steals People, Mssissauga (416 ) 949-5144 
Electa Systems, Nepean (613) 820-7823 
Computer Conoepts, Nepean (613) 7261606 
AS Computers, Nepean (613) 2240899 
Curtel Computer City, Newmaket (416) 7736796 
Utfinet Business Systems, North York 
(4192562000 

Steals People, Ottawa (613) 2267383 
Compu-Ster, Ottawa (613) 7360230 
C.V.P.Data Systems, Peterborough (705) 7456922 
Crl Computers, Peterborough (706) 742-6216 
Compu 2000, Scarborough (416) 2933288 
Mastermind Educational, Scarborough 
(416)321-8984 

Steals People, Scarborough (416) 492-7283 
Major Computer Service, Stratford (519) 2736366 
Compute*, Sudbury (705) 5663355 
Comptech Systems, Toronto (41 9 5862050 
KomputerKomer, Vanier(6l3) 7467189 
Electronics 2001, Wiowdde (419 2262700 
Future Computer, Windsor (519) 2566886 
Sunix Inc., Woodbridoe (419 8562222 
ALBERTA 

Software Shopper, Calgary (403) 2463328 
Four Star Hardware.Calgary (403) 261-8612 
Computer Strategies, Ctaresholm (403) 625-3797 
Micrologic, Edmonton (403) 4361810 
Computer Place West, Edmonton (403) 4863465 


Star Printers - Engineered To Give You The Price-Performance Of A Lifetime. 
For The Complete Line Of Star Printers And Accessories 
Visit Your Nearest Authorized Star Dealer. 


THE COMPUTER PRINTER 

Distributed Exclusively in Canada By 
Beamscope Electronic Entertainment (416) 291-0000 


BU I 
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Taylor Office Products, Abbottsford (604) 8531188 
Valey Computers, Courtenay (604) 3386727 
System Oty, Nanamo (604) 7565858 
Computer Professional, Salmon Arm (604) 832-4286 
West coast Computers, Vancouver (604) 9867680 
Wizard Computers, Vancouver (604) 321-7144 
Columbia Typewriter, Victoria $04) 3836751 
QUEBEC 

Mcro Expert, Chicoutimi (419 6662959 
Jeux Video Jade tec., Laval (514) 967-7467 
CRC, Laval $14) 967-0195 
Centre toformaSque, Montreal $14) 8436244 
Softwares, Montreal $14) 737-5865 
Cl Mtoro, Montreal $14) 3960737 
House of Semiconductors, Point Claire 
$14)697-3961 

InfonmaSque Data, Repenigny (514) 654-7777 
Odinateurs Paquette, St Theresa $14) 4354442 
MANITOBA &SASK 

CFB Moose Jaw Cenex Retai, Bushel perk, SK 
(306)694-2392 

Dataport Computer Centre, Metfort, SK 
(309 752-5677 

CMS Computers Plus, Regina, SK (309 5865504 
Ruler's Office, Swift Current, SK (309 7761541 
Get Set Computers, Winnipeg, MB (204) 452-1722 
Prodata, Wmpeg, MB (204) 2310590 


< 






AUTHORIZED MURATA DEALERS: 


BRITISH COLURiBA 
BC .Td Phona Marts, Al Locations 
Raal Canadbn Super Stares, Al Locations 
Wesfcoast Computers, NVanoouw (604) 986-7680 
Computima Computer 6 Software, Pmce George 
(604)564-3778 

ALBERTA 

RKD Ccmmunicaiicn, Cafaary (403) 225-0555 
CCMR Bectaric, Lettridge (403) 325S~ “ 
NUTEC Telephone UJ., Sherwood Park 


(403)467-1358 

MANITOBA & SASK 
Mega Computer Sovices, La Prairie, MB 
(204)8577914 

Norton Office GRP, Prinoe AIbert.SK (306)922-3888 
Custom Microsystems, Yoridon. SK (306) 782-1272 

ONTARIO 

KaNe Electronics, Balt (613) 389-5200 
Crysion Consular, CoBngwood (705)444-2344 
KLM Computers, Downsvrew (416) Si-7280 
Softscape, Etobicoke (41 6) 233-3524 
Al Computers. Gouoester (613) 7440220 
Kahte Eteckonics, Kanata 61 3 592-2259 


sinessEqutomerd, London (519J 6850500 
Tech-Com Service. Ktoardin (519) 396-3240 
Wise Guy Computers, Markham (416) 513-7002 
Grey Tech Computer to, Markham(416) 470-1425 
Cryston Computer, (705) 5250586 
Computer Accessories, Mssssauga (416) 949-4720 
Al Computers, Nepean (613) 224$8§9 
Cryston Corauter, Ncrti Bay (705) 476-791 0 
Derand Cellular, Ottawa (613) 230-9540 
Computer Country, Owen Sound (51 9) 371 -0877 
Bustoss Machine Centre, Pembroke (61 3) 7350065 
Fax Rentjoronta (416) 948-8888 
Murray's Printing & Computers, Tottenham 
(416)9363779 

QUEBEC 

Express Telecom. Monteai (514) 4951292 
Techndogie N.U. Inc., Pierretonds (514) 6963285 
ServicoFax. Vdfyfidd (514) 3759060 
Les Distributions, Vie Merck* (514) 951-0446 

EASTERN CANADA 

The Technology Store, Fredricton, NB (506) 459-5163 
Computer World, Moncton, NB (506) 857-9710 



M900 


NORTH AMERICA’S #1 
OF HOME OFFICE FAX 
Ml 100 Ml 850 



1 M900 - The Personal 
Fax... At Home. At Work. 
Anywhere 


• Ml 1 00 - The Affordable 
Fax... With An Automatic 
Paper Cutter 


1 M1850 - The Big 
Business Fax... At 
Home Office Price 


MYLEX DEALERS: 


BRITISH COLUMBIA 

Future Shoo, Al locations 

Stridor Computer Centres, Delta (804) 594-5422 

IRL Computer Cento, Prince George (604) 562-2185 

ALBERTA 

Innovative Electronics. Fort McMurray (403) 7453941 
Mcroage Comp., Lloyd Minister (403) 8758880 
Desktop Computing, Red Deer (403) 342-4444 

MANITOBA & SASK 

Runzer*s Office, Swift Current, SK (3061 7751541 
Genk Computer Systems, The Pas, MB 
(204)623-2453 

ONTARIO 

KaNe Sectaries, Bath (613) 389-5200 
Videomart, Cochrane (705) 272-3000 
AS Computers, Gloucester (613) 744-0220 


KaNe Electronics, Kanata (613) 592-2259 
Tech-Com Service, Kincardin (5191 3963240 
Century Business Machines, Markham 


Al Computers, Nepean (613) 224-0899 
The Electronic Office, Pickenng (416) 427-2496 
Beacon Software, Thornhi (416) 882-0341 
Comptech Systems, Toronto (41 6) 5852050 
Locus Leasing, T oronto (41 6) 4851 940 
Murray’s Printing & Computers, Tottenham 
(416)936-3779 

Komputer Komer, Vanier (613) 749-7189 

EASTERN CANADA 

Eastern Computer Systems, Ctareviile, NF 
(709)466-6026 

The Technology Store, Fredricton, NB 
(506) 459-5163 


MYLEX 

MX-3400 Computer Modular 

• 4 Piece Includes: desk, hutch, printer 
stand & comer piece, solid oak handies 
and 

profiles, 
locking 
slide-out 
keyboard 
shelf, and 
a door 
for 

storage 


CANADA’S LEADING MANUFACTURER 
OF HOME OFFICE FURNITURE 



MX-4900 Deluxe 
Computer Workcentre 

Adjustable shelf, 
adjustable height 
levelers, pull-out 
printer shelf, metal 
slides, 

compartment for 
printer paper and 
accomodates 
most computer 
and printer models 



DEALERS: 


PASSPORT SETS NEW STANDARDS IN 
LAPTOP AND NOTEBOOK TECHNOLOGY 


ALBERTA 

Bowest, Banff (403) 762*5159 
Laptech Systems Inc., Calgary (403) 2863949 
Micrologic, Edmonton (403) 4351810 
Edson Computer Place, Edscn (403) 7254850 
CCMR Electronics, Lethbridge (403) 320-2983 

MANITOBA & SASK 

W.K. Computing to.. Hamlota, MB (204) 764-2315 
Intefink, Winnipeg, MB (204) 9858105 
Datapcrt Computer Centre, MeHort, SK 
(306) 752-5577 

Mega Comp. Services, Portage La Prairie, MB 
(204) 857-7914 
~ Fa> 


Farm Fax, , 
Custom Mere 
(306)782-1! 


7452271 
lnc.,Vorkton,SK 


ONTARIO 

Micro Aid, EarfaHs (809) 222-3022 
Softscape, Etobicoke (416) 233-3524 
Comtronic Computer Ctr, London (519) 679-2922 
Bectromart, Nepean (613) 2257208 
Business & Office Systems. Ottawa (61 3) 563-3939 
Century Business Machines, Markham 
(416)477-2878 

Computrek. Sudbury (705) 5653355 
Murray's Printing & Computers, Tottenham 
(416)9353779 

QUEBEC 

CRCVChristian Rochcn, Laval (514) 967-0195 

EASTERN CANADA 

A! -Mac Software, Yarmouth, NS (902) 742-2518 


Passport 286/386 Laptops 

• High performance, small size, at an 
attractive price. 

Powerful - 80C286 
or 80C386 SX CPU 
running at 16MHz 
1 MB RAM 
(expandable up to 
5MB) 

High resolution LCD 
display is large and 
bright (VGA) 



Passport 286/386 Notebooks 

• Powerful enough to handle big 
spreadsheets and databases with ease 
| • Powerful - 80C286 or 
80C386SX at 16MHz 
» 1 MB RAM 
(expandable up to 
5MB) 

1 High resolution LCD 
display (VGA) 

1 Weighs only 7 lbs 
with battery and 
floppy drive 



maxell 

ALBERTA 

Alfin Software. Edmonton (403) 4255517 
SASKATCHEWAN 

baskatoon 


DEALERS: 

Computer Ease Sdufans, Napanee (61 3) 3544533 


maxell 


Computer 
(306)9551920 

ONTARIO 

Cartel Computer City, Barrie (705) 739-1700 
Computer Evolution, BeOeviie (61 3 9659239 
Peace Tree, Deseronto(613) 3952122 
Computers Fa less, I sting ton (416) 2359242 
Data Game. Kanata (613)592-5203 
Cartel Computer City, Kira (416) 8352797 
Schodhouse Computing Ltd., Markham 
(416) 479-3626 

Toronto Laser to, Mssissauga (416) 8255764 


. J) 773-6796 

PRM Partners, Pickering (416) 4259830 
Personal Computer Store, Stoney Creek 
(416 ) 5655711 

Computrek, Sudbury (705) 5653355 
Murray’s Printing & Computers, Tottenham 
(416) 93537/9 

Nakeewin Stationers, Westbay (705) 377-5362 

QUEBEC 

Le Valet DCoeur, Monteai (514) 499-9970 

EASTERN CANADA 

Computer World to., Moncton. NB (506) 857-9710 
Al-Mak, Yarmouth, NS (902) 742-2518 



THE GOLD STANDARD IS NOW 
STANDARD EQUIPMENT IN THE HOME 


Upgrade your home computer with the 
flip of a disk. Maxell disks are so 
error-free, manufacturers use them to 
test-drive new equipment, it’s become 
a tough world out there for the floppy 
disk. MAXELL - designed to protect 
and assure outstanding performance 
even in extreme operating conditions - 
like your office at homel 
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ELECTRONIC ENTERTAINMENT 


Distributors Of These And Other Fine Home Office Products 

35 Ironside Crescent, Scarborough, Ontario Ml X 1 G5 (41 6) 291 -0000 Ont/P.Q. (800) 268-3521 Canada (800) 268-5535 Fax: (41 6) 291 -5721 






Care & Feeing 
of tIhe 

SmaII Business Fax 


T he nature of business today relies on 
direct, fast and accurate com- 
munications. As a result, fax machines 
have become an office necessity for even 
the smallest of companies. Although fax 
machines provide many practical con- 
veniences, supplies andmaintenance 
could prove to be very costly for small 
businesses concerned about their 
bottom line. 

Keep It Clean 

If fax copies are blurred, it may not be 
the fault of the equipment, but the cleaner 
— or lack of cleaner. T o work properly, 
fax machine printheads 
need a regular and thorough 
cleaning. Without a proper 
cleaning, dirt-deposits can 
build up on printheads ruin- 
ing the quality of printed 
copies. Smallbusinesses 
can cut f axmaintenance and 
usage costs by having an 
employee responsiblefor 
keepingthefax clean. Fax 
andphotocopiercleaning 
kits are available from of- 
fice supply outlets; these 
often come with complete 
instructions that make it 
very easy to perform the 
necessarymaintenance. 

For Every A Fax — Paper 

Experiencing excessive machine 
j ams? Before calling for expensive main- 
tenance repairs, check the paper. 
Everyone loves a bargain, but using inex- 
pensive fax paper could end up costing 
more with resulting j ams, delays, and 
repairs. Faxpaper shouldmeet OEM 
standards and be compatible with the 


specific f axmodel. Be sure that the paper 
you are purchasing is the proper width 
(8.5- inches) , bright white for excellent 
contrast and provides low curl to avoid 
machine j ams . Also check that the paper 
provides an archival factor for excellent 
copy life and abright red end-of- roll 
warning stripe to minimize unnecessary 
delays. 

Surges, Spikes and Glitches 

A sudden surge of electrical power 
could damage expensive fax equipment 
and cause transmission problems. Surge 


protectors are available for use with faxes 
and copiers and these provide protection 
to both AC and data lines. These units act 
quickly to protect data and equipment 
from transient voltage surges, spikes and 
glitches that can cause garbled and 
missed communications. Simply plugged 
directly into a wall socket with an in and 
out modem jack for both fax and phone, 
surgeprotectors provide amuch-needed 
margin of safety for users. 


Linear-Sharing Cut Costs 

For many small businesses the cost of 
an additional phone lineforthefaxmay 
be prohibitive. Technology, however, has 
come a long way and intelligent and inex- 
pensive devices exist that allow small 
businesses to share aphone and fax on one 
line. By detecting the type of incoming 
signal, phone/fax line sharing devices 
determine the destination - be it the phone 
or fax - and the user need never know the 
agony of having to manually switch the 
cables in the wall j ack. 

Our thanks to 

Moore Business 
Products, a division 
of Moore Corpora- 
tion Limited, for 
their assistance. 

Moore specializes in 
supplying small 

businesses with the 
widest selection of 
computer and office 
supplies. For more 
information on 

Moore ’s wide range 
of quality products, please con- 
tact them at Suite 450, 4 Robert 
Speck Parkway, Mississauga, 
ONL4Z 1S1; Phone: (800) 
387-7810; Fax: (416)270- 
3130. Moore provides a 
catalogue of their products in 
both English and French. 



iNdusTRy ViEW: Sanyo 


T he home/office is rapidly becoming 
a common and well-recognized 
working environment in the society of the 
’90s. 

Products previously found in cor- 
porate offices are now avail able at prices 
and with features which support and en- 
courage this trend. 

Sanyo provides a variety of products 
and technologies which enable users to 
conduct their businesses or professions 
effectively and efficiently from their 
homes. 

Sanyo ’ s extensive experience in con- 
sumer electronics has enabled the Com- 
pany to develop a sensitivity to the needs 
of thehomeuser, and this is reflected in 
the features andproductsprovided. 

In addition, Sanyo recognizes the dif- 
ferent service and sup- 
port needs of people. 

Some prefer the con- 
venience of buying 
from the electronics 
departments of major 
retailers. Others may 
require the more 
detailed advice and 
service options which 
are provided by a 
specialist dealer. 

Sanyo home/office products are available 
fromboth. 

In the area of information processing, 
Sanyo currently has two notebook com- 
puter products, offering tremendous por- 
tability with no loss of functionality. Both 
the MBC- 1 7NB 80286-based and the 
MBC-18NB 80386SX-basedmodels 
offer V GA screens, high-quality key- 
boards, floppy andhard disk drives, quick 
charge battery capability with typically 
more than three hours of battery life - all 
this for under seven pounds. 

At the heart of hard copy communica- 
tions in the home office is the ’fax’ 
machine and Sanyo has developed two 
compact facsimile products, both incor- 
porating advanced technology. 

The most important features offered in 
the Sanf ax 75 are: five- page document 


feed; handset with 20 number memory; 
half-tone capability for pictures and 
robust construction. The SF225 alsofea- 
tures 10-pagedocumentfeed, widepaper 
capability and can eliminate junk fax. 

Both unitshave a two year warranty. 

In the chan ging world of voice com- 
munications, products for the home office 
have not been left untouched. 

Telephone answering systems are of- 
fering more features like time/date stamp- 
ing anduser-selected security which are 
very popular with users. 

Sanyo’ s TAS 346 offers instant call 
erase; time/day voice storage; 20 digital 
security codes; roommonitor/paging and 
full beeperless remote. The TAS 360 has 
100 digital security codes and LED digi- 
tal call counter, in addition to all of the fea- 
tures offered on the 
TAS 346. 

Communications 
are an important re- 
quirement for the 
home/office and since 
the typical home en- 
vironment may have 
only one telephone line, 
all units (telephone, fac- 
simile and answering 
machine) must share 
this line efficiently and easily. This con- 
cept is central to Sanyo ’ s approach to 
communications products for the 
home/officeuser. 

In addition, the separate fax and 
answering machine concept allows users 
to have separate units with individually- 
specified features. It also allows them to 
place each unit in a different location 
which is acommonrequirementforthe 
home environment. As well, if one 
product becomes unserviceable and is out 
for repairs, the customer still has the use 
oftheotherproduct. Clearly, this would 
be a problem where fax and T AS are com- 
bined. 

A cordless phone makes calling easier 
in the home/office and many Sanyo 
models offer Compander (R) or Super 
Compander II (R) noise reduction cir- 


cuitiy which provides sound quality 
similartothat of a traditional wired 
phone. TheCLT 5600 Compander unit 
offers two-way intercom and paging; 10- 
channel auto access and 256 digital code 
security, along with anumberof other 
standard features found in cordless phone 
products. 

The CLT 8710 Super Compander II 
modelhas adialingkeypad and speaker 
phone on the base unit, in addition to the 
keypad on the handset. It also offers auto- 
matic standby, intercom/room monitor- 
ing, as well as all of the features provided 
on the CLT 5600. 

Many home office users have ac- 
quirement to record information quickly 
and to retrieve it later at amore con- 
venient time. One product category 
which is often under-rated in its 
capabilitytoincreaseproductivityinthe 
home office, is the dictation machine. 

Sanyo has three products in this sector 
which are designed to meet home office 
requirements - the TRC 550M, 5680 and 
6100. 

TlieTRC550M is a voice-activated 
microcassette system with one-touch 
recording, quick record/review and two- 
speed recording, among its other features. 
The TRC 5680 model offers the same fea- 
tures plus dictation/conference and one- 
touch recording. 

Sanyo ’ s top-of -the-line dictation unit, 
the 6 1 00, is the smallest, lightest 
microcassette recorder in the world and 
provides the ultimate in portability and 
flexibility for voice recording. The unit 
has a cue system index, a tie-pin 
microphone and fast playback system, as 
well as being designed for easy, one-hand 
operation. 

As vendor organizations continue to 
address the needs of the growing home of- 
fice market, product features and charac- 
teristics will be enhanced with new tech- 
nology. In the 1990s, the growth of the 
home office market will make it a sig- 
nificant one for vendors with the right 
product mix. 
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Beamscope kilps IBM 

bRiNG tIh e PS/1 koME 

by MoREy Ck/tplick 


F or years futurists have been giving 
us visions of high-tech equipment 
capable of instant communication and in- 
credible productivity. The M Jetson , s M 
way of life is one such vision which 
glorified the technology which wouldone 
day be ours. Perhaps the biggest surprise 
to those of us expecting such hi-tech 
change has concerned not how we work, 
but where we work. 

Beamscope Electronic Entertainment, 
Canada * s sole distributor to specialize in 
home of fice products, has experienced, 
first-hand the trend away from computers 
purchased for entertainment purposes 
and towards purchases for: fringing 
work home, starting a home business, and 
forproductivity as well as entertainment 
reasons. In the early 80* s, the primary 
reason for home PC purchases was fun 
and games, today it has become the key to 
productivity and success. In fact. Beam- 
scope considers the home office to be the 
consumer “product group of the 90 ’ s.” 

Beamscope estimates that by the year 
2000 as many as 40 percent of Canadian 
workers will be working out of their own 
homes. Beamscope’ s Home Office 
Division was formed to quench the thirst 
for quality home computing products, 
and currently distributes a growing fami- 
ly of home office products to its 1900 
dealers across the country, namely: fac- 
simile machines, laptop and notebook 


computers, personal copiers, electronic 
organizers, home office furniture, 
modems, telephone management devices 
and now desktop computers . 

Manufacturershavequickly recog- 
nized the growing market for compact 
and cost-efficient products which are 
specifically designed for home office use. 
IBM, for example, the 
world ’ s undisputed comput- 
ing leader, released in mid 
1990 an innovative new 
home computer, the IBM 
Personal System/1 (PS/1). 

The PS/1 was an immediate 
success with thousands 
having been sold in Canada 
to date. To most computing 
enthusiasts the reasons for 
IBM’s success is clear. 

IBM is considered to be the 
“original” leader in the com- 
puter industry when it comes to: reputa- 
tion, reliability, integrity, innovation and 
compatibility. IBM has also led the in- 
dustry in product stabilization, providing 
purchasers the security which they 
demand. 

IBM effectively targeted the home of- 
ficemarket and produced a desktop com- 
puter that hit the “bull’seye.” Simply put, 
the PS/1 provides aperfect solution for 
home users: 


* The product itself - CPU, mouse, 
modem, colour monitor and software is 
complete and easy to set up. 

* Easeof use. 

* Good value. 

* Warranty and service (acomplete 
package). 

In order to further the success of the 

PS/1 line, IBM has recently 
appointed Beamscope as 
the Canadian distributor for 
the PS/1. In that Beam- 
scope has a 1 00% focus on 
the home market, and a 
highly developed retail 
base which serves the home 
office market, the fit is con- 
sidered to be a natural. 

IBM ’ s strength has been the 
ability to produce ahome 
computer that ’ s powerful 
enough tohandle work brought home yet 
simple enough for the whole family. 
Beamscope’sgoalisto assist IBM (who 
has created a PC which is incredibly 
simple to set up, learn anduse) in making 
the PS/1 just abit easier for the customer 
topurchase. 

Morey Chaplickis the Execu- 
tive Vice-President of Beam- 
scope Electronic Entertain- 
ment 



New/s ancI New/ ProcIucts 


Toshiba’s P301 features 
portable dot matrix printing 

Toshibalnformation Systems Group 
has introduced the P30 1 , a portable dot 
matrixprinter weighing4.2 lbs. and using 
a thermal transfer, non-impact print 
method to produce letter quality copy on 
regular or thermal bond paper at 35 cps or 
draft quality at 50 cps. 


The P30 1 features Epson LQ series 
and Toshiba/Qume emulation, and stand- 
ard type fonts include Courier, Prestige 
Elite, High SpeedDraft, Condensed, and 
coded-graphics. The P301 handlespaper 
via an autoloading, uni-directional f ric- 
tionfeed, and supports a standard parallel 
interface, quiet operation, ASCII andln- 
temational character sets, 180 dpi 
graphics capabilities, and an AC adaptor 


for continuous power. 

Accessories and supplies include a car- 
rying case, ribbons, and a thermal paper 
roll holder. 

Toshibalnformation Systems 
Group, 191 McNabb St, 
Markham, ONL3R8H2 ; 

Ph: (416) 470-3478. 
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Smart Buy 

The board has a Direct Mapped Cache Controller inside to support a “0” 
wait 80486 Microprocessor. It stores a copy of frequently accessed data/code 
from main memory in a “0” wait local Cache RAM. With this Cache Con- 
troller almost all critical paths are relocated to relatively small Cache RAMs 
(SRAM) and DRAM timing is no longer a major issue. 

Although a traditional write through cache can read data from an SRAM with 
0 wait, it is difficult to write to a DRAM with 0 wait. (Write through cache 
has to update the DRAM no matter if it is a write hit or miss). A very high 
speed DRAM allows you to reach 0 wait DRAM write, but the high speed 
DRAM will cost quite a bit more, especially when running an OS/2 or UNIX 
operation svstem where a large DRAM soace is require. 


MAXFAX 9624 


(for IBM-compatiblePCs) 


Integrated Fax/Modem: 
Operations: 

User interface: 


■ 9600 bps GroupIII compatible facsimile 

■ 2400 bps Hayes-compatible modem 

■ True background for both send and receive 

■ Scheduled and broadcast transmissions 

■ Menu driven 


Auto-direct: 


m Command Line 

■ Automatically differentiates between 
incoming fax from data calls 


Resolution: 

Phone book: 
Transaction log: 
Applications support: 
Size: 

Warranty: 


■ Normal and fine modes 

■ Multiple phone books with edit functions 

■ Tracking messages and errors 

■ Word processing and graphics programs 

■ 1/2 card size - 3.9" wide x 5.5" long 

■ Limited one year 



The Best Fax/Modem Value 

In Canada Only $295 Circle No. 2 on Reader ServiceCard 




The i486 chip has a built-in numeric 
coprocessor , but Companion lets 
you augment it with a Weitek 4167. 

Circle No.4on Reader ServiceCard 



Companion's secondary cache 
subsystem improves system 
performance to keep up with the 
ultra-fast i486 . 



The ETEQ chip set uses integration 
to reduce space and wiring , so the 
board generates a minimum of 
heat. 



The Companion mainboard 
accommodates up to 64 MB of 
memory ; enough for the memory 
intensive applications of the future. 


Small and Powerful 


NoteBook 
286/386 SX 


CPU: 

• 80C286-12 Microprocessor 16 MHz/8 MHz Intel 80386SX 

• 80287 Coprocessor Optional 16 MHz 80387SX Socket 

• Dual Speed at 6 and 12 MHz 

SYSTEM MEMORY: 

• 1MB Standard 

• 2MB, 4MB Optional 

• EMS Support 

BIOS: 

• Phoenix 



DISPLAY: 

• 10” Supertwist LCD with CCFT Backlit 

• 640x480 Pixels with 32 Gray Scale Levels 

• VGA/EGA/CGA/MGA/Hercules Compatible Mode 

• Brightness and Contrast Control 

• Progr ammable Screen Saver __ 

STORAGE DEVICE: Upgrade to 40mb 

• Built-in 20MB Hard Disk $300 depending on 

• AT-Bus Interface drive availability 

• 25ms Average Access Time 

• Programmable Power Off 

• Built-in 3.5” 1.44MB Microfloppy Diskette Drive 

• External 5.25” Floppy Diskette Drive Optional 

KEYBOARD: 

• 82 Keys with Function Keys 


I/O PORT: 

• Two Serial Ports • One Parallel Port for 
Printer • One Numeric Keypad Port • External 
Floppy Disk Drive Port • External Video Port 
for Multisync Monitor 

POWER SPEC: 

• External Autoswitching AC Adaptor 

• Changeable and Rechargable Battery, Quick 
Charge Type • Charge Time 2 Hours • Lasting 
at least 25 Hours Per Charge. 

PHYSICAL: 2 year parts & labour warranty 

• Weight: 3 kg or 7 lbs • Dimensions: ® 

308mm(W) x 265mm(D) x 49mm(H) 12”(W) x 8 
10.5”(D) x2”(H) 


umneT 

COMPUTER SYSTEMS 


TEL. 256-2000 FAX 256-1449 

’ 3200 Dufferin St. Unit 1 B. Toronto, M6A 2T3 
WE ARE LOCATED JUST 4 BLKS SOUTH OF 
401 NEAR YORKDALE AT THE CORNER OF 
DUFFERIN & SAMOR ROAD 
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ULTINET SERIES OF NOTEBOOK COMPUTERS 
THE BEST NOTEBOOK VALUES IN CANADA 


DOLLARS AND SENSE 



286-12 NOTEBOOK $1995 
386SX-16 NOTEBK $2595 
386SX-20 NOTEBK $2900 


Upg 20mb to 40md hd $300 
LJpg 20mb to 60mb hd $550 
Ext 1 .2 floppy drive $1 95 

Extra Batteries (pair) $1 80 
Ram Upgarde per mb $110 
Ext Pocket/Fax Modem $359 
2nd year warranty upg $200 









$535.00. A fantastic value for the Greff 286-12 computer! Greff computers are available in four convenient case styles. 


c Save with Greff! ? 


Greff System 386sx only $839.00 or lease @ $22. 14/mo 
Greff System 386-25 only $1,275.00 or lease @ $33.65/mo 
Greff System 486-25/Cache only $2,489.00 or lease @ $65.68/mo 


Greff Computer Corporation manufactures, services and supports a 
comprehensive line of affordable, high performance personal computer systems. 
Our 286, 386 and 486 computers boast some of the most competitive prices in 
the industry. Because you buy direct from our manufacturing facility. Right 
here in Brampton, Ontario. Eliminate the margins and mark-ups of computer 
stores. Price is just one reason thousands of informed PC purchasers trust 
Greff for their PC needs. Read 14 other reasons. 


1. Flawless hardware and software 
compatibility. To ensure a long, fruitful life, 
Greff computers maintain compatibility with 
the past, present and future. MS-DOS, OS/2, 
UNIX, Novell NetWare or Windows 3.0 to name 
a few. This makes Greff PCs a wise decision for 
serious computer users. 

Blazing Speed 

2. Breathtaking speed and performance! 
Leading-edge technology. Greff’s 486-33/Cache 
EISA puts a " mainframe on your desk ”. 

3. All Greff products are backed by a one year 
parts and labour warranty. Outstanding 
technical support at your fingertips. Almost any 
question you may have about your Greff system 
can be answered over the phone. Toll-Free. 

4. Nationwide service contracts available. Our 
on-site service plan boasts 4 hour response time. 
The carry-in depot service is available at 23 
convenient centres across Canada. These 
optional service upgrades are available for a 
nominal fee, starting at under $11.00 a month. 

Expand it! 

5. Outstanding expandability. Need hard drive 
storage? Greff has options all the way up to dual 
677Mb drives with 14ms access for a colossal 1.3 
gigabytes of storage capacity! Want colour? 
Greff can provide you with a 16-bit VGA display 


for a brilliant rainbow of fast, vivid colours. 

6. Different users have different needs. Tailor a 
Greff computer to your exact requirements. 
Greff manufactures eleven computer systems, 
ranging from the economical 286-12 to the 
awesome 486-33/Cache EISA. You can even 
choose the case to best suityour need. (DeskTop, 
SlimLine, Mini Tower or Full Size Tower) 

7. We configure your computer to your exact 
needs, then burn-in everything, add-in boards 
and all, to make sure the entire computer works 
perfectly. Proven reliable - time after time, 
“...reputable suppliers of well-built PC 
compatibles.” (Computing Now!) 

8. Easy payment options. Use your Visa, 
Mastercard, Cheque, Cash or Corporate 
Purchase Order. 

Lease-to-own from $14.12 a month 

9. Save your cash! With Greff’s flexible lease 
plan, you can arrange a payment schedule to fit 
your budget and cash flow exactly. Lease-to-own 
a Greff computer from $14.12 a month . (O.A.C.) 

10. Free Newsletter. Greff publishes a quarterly 
newsletter dubbed ‘Fresh from Greff. It keeps 
you informed of new products, updated prices, 
important new services, and much more. Over 
18,000 businesses and individuals already 
receive this free publication. To start your 


subscription, just call. It’s yours. Free. 

11. Rave Reviews: “Overall, Greff seems the 
perfect example of the new breed of computer 
retailer, combining innovative marketing 
techniques with a strong commitment to after- 
sale-support.” (Computing Now!, August 89) 

12. Insured, prompt delivery. Anywhere in 
Canada. 

13. Many extras included in the Greff price. 
Look at these standard features, for which you 
would normally expect to pay extra. A minimum 
1Mb of RAM, 5.25" 1.2Mb or 3.5" 1.44Mb diskette 
drive, one parallel, two serial and one game port, 
built in clock & calendar, enhanced 101-Key 
keyboard, and a dual floppy/hard disk controller. 
All included. 

14. In addition to the fantastic value of Greff 
computers, you will find a complete selection of 
monitors, tape backups, hard drives, printers, 
memory upgrades, math co-processors and even 
computer supplies priced to save you money . To 
receive your Greff ‘Computer Savings Pak’, just 
call. It’s yours. Free. 

Order today, or find out more about 
Greff’s comprehensive line of 
affordable, high performance personal 
computer systems. 

Call (416) 458-1651 or fax your 
business card to (416) 458-7127. 

1-800-267-Greff 

Circle No. 3 on Reader Service Card 

Greff Computer Corporation 

80 Devon Road, Brampton, Ontario, L6T 5B3 



All products & brand names are trademarks of their respective companies. Prices and specs subject to change without notice. Items subject to availability & applicable taxes. E. & O. E. 


Electronics , Science and 
Technology — 

Are They Important To You? 


Then subscribing to Electronics and Technology Today is a must! Our editorial staff 
works very hard to keep up with the latest electronic and technological developments 
and communicates them to our readers. 


Some of the more interesting topics we plan to cover in the near future include: Exciting 
New Projects, Fibre-Optic Communications, Aviation Electronics (Avionics), Electronic 
Servicing, Electronic Music, Circuit Design and much, much more. 

So just fill in the reader service card in this issue and send it in — and have the luxury 
of all the latest information in Electronics and Technology Today delivered right to your 
door! 

Up-To-Date Information on: 


Speory: 
Inventing the 
20th Century 



The History of Electricity & 
Electronics 




University of 
Toronto Research 





Canada's Role in 
High-Technology 


FEATURE 


New Products 
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Exciting New Products 


World Ttavel 
Without Leaving 
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PROJECT 


Electronic Sequential 
Gomtinadon Lock 


by Stephen Kamichik B.Sc., E.E.T., B.Eng., M.Eng. 


T en years ago I designed the 
electronic sequential combina- 
tion lock to protect my classic 
sportscar. The project is a 
power control system. If the code is 
entered within ten seconds, power is 
sent to the device being protected. If the 
code is not entered within ten seconds 
power is routed to the alarm. This 
project may be used to protect cars, 
boats, motorcycles, homes, offices, 
computers, etc. 

Circuit Operation 

The schematic for this project is shown 
in FIG. 1 . IC1 is configured as a monos- 


table multivibrator whose on time is 
determined by R17 and Cl. If the code 
is not entered within ten seconds, relay 
K1 is energized and the alarm is 
powered. The code is entered by press- 
ing SI, S2, S3, S4, S5 and S6 in the 
proper order, starting with SI. If the 
code is entered within the time period, 
relay K2 is energized and the device 
being protected is powered. When relay 
K2 is energized, power to the transistor 
is cut and relay K1 can no longer be 
energized. The alarm will not sound in 
the “arm” mode. Switches S1-S6 are 
normally-open switches and S7 is a nor- 
mally-closed switch and it serves as a 


reset if the user enters the wrong code 
by mistake. Diodes D1 and D2 protect 
SCR6 and SCR7, respectively, from in- 
ductive spike voltages generated by the 
relays at switch on. SCR1-SCR6 and 
associated components are the “heart” 
of the combination lock. 

Construction 

The project may be built on a printed- 
circuit board or on a perf board using 
point-to-point wiring. Care should be 
taken to orient capacitor Cl and diodes 
D1 and D2 properly. The value of 
capacitor Cl may be increased or 
decreased to increase or decrease the 
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volt bulb. The bulb 
remains lit until either 
the code is entered or 
the alarm is triggered. 

Testing And 
Installation 


Fig . 2 . Installation of Lock 


time period, respectively, allowed for 
entering the code. The component 
values, except for R17, are not critical, 
that is, the next standard higher or lower 
value may be used. 

My PCB was designed to accept the 
Magnecraft W67RPCX-2 relay. How- 
ever, any relay may be used if point-to- 
point wiring is used. The relay contacts 
must be able to handle the current re- 
quirements of the device being 
protected and the alarm used in your 
system. 

Cabinet Preparation 

The front of the cabinet is used as a 
template to cut a piece of plexiglass. 
The cabinet front is then cut. Holes are 
carefully drilled in the plexiglass to ac- 
cept switches S1-S7 and screws or 
rivets to fasten the plexiglass to the 
cabinet. Bulb LI is used to “backlight” 
the system when the code is being 
entered. If the original cabinet front is 
kept, an LED in series with a 1000 ohm 
resistor may be substituted for the 12 


This project requires 
no calibration and 
testing is easy. A 
voltmeter should be 
connected to Co and a 
second voltmeter 
should be connected 
to Ao. A twelve volt 
power supply is con- 
nected to the +12 V 
and ground leads of the project. Turn on 
the power supply and do not enter any 
code, after about ten seconds, you 
should hear a relay click and measure 
twelve volts only on the voltmeter con- 
nected to the Ao lead. Press the reset 
switch and enter the code. You should 
hear a relay click and measure twelve 
volts only on the voltmeter connected to 
the Co lead. If problems occur, check 
for poor solder connec- 
tions and for solder 
shorts. Make sure that 
capacitor Cl is a tan- 
talum capacitor and that 
it is properly oriented. 

Fig. 2 shows how to in- 
stall the project into the 
device being protected. 

Essentially, the power 
supply lead of the 
device to be protected is 
now connected to the 
power supply lead of 
the project. The Co lead 
of the project becomes 


the new power supply lead of the device 
being protected. The Ao lead is used to 
power an alarm. 

For example, to protect a car, connect 
the electronic ignition twelve volt lead 
to the power lead of this project. The Co 
lead is now connected to the twelve volt 
terminal of the ignition unit. The Ao 
lead can be connected to an alarm. This 
is clarified if you look at FIG. 2 and 
consider the electronic ignition module 
as the device being protected. 

The home can be protected in a 
similar way if you consider an electric 
lock as the device being protected. 

Conclusion 

The project has provided me with peace 
of mind knowing that my classic 
sportscar is protected twenty-four hours 
a day. The project has worked flawless- 
ly for ten years whether it is -30 degrees 
or +30 degrees outside. □ 


Completed Unit Installed in Author's Car 



Parts List 

R1-R6.R18: 2700 ohms 

R7-R12,R14:1000 ohms 

R13.R15: 

510 ohms 

R16: 

30,000 ohms 

R17: 

1,000,000 ohms 

Cl: 

6.8 pF tantalum 

C2: 

0.01 pF ceramic disk 

IC1: 

LM 555 timer 

Q1: 

2N2222A 

SCR1-SCR7:C106D 

D1-D2: 

1N4148 or 1N914 

K1-K2: 

12voltDPDT relay, 

Magnecraft W67RPCX-2 

S1-S6: 

normally-open switch 

S7: 

normally-closed switch 

LI: 

12 volt bulb 

Available from Kamtronics, c/o Stephen Kamichik, 
1460 Montcalm St., Laval, P.Q., H7W 1X1 

Assembled and tested board: $49.95 plus $5.00 S&H 
(order #B1) 

Assembled and tested in cabinet ready for installation: 
$69.95 plus $7.50 S&H (order #C1) 

Additional installation information for most autos: 
$5.00 (order #11) 


Electronics & Technology Today 


27 





Basic Electronics 

#3a 

by Ron C. Johnson 


W elcome back to the basics! 

Those of you who have 
been following this series 
know that this is 'hoot 
camp* for semiconductor electronics — 
the place where you can get 'up to 
speed* on active components and cir- 
cuits. If you are new to the series, don’t 
worry: you can jump in here anywhere 
and find something useful and interest- 
ing to learn or to do. 

Our last segment did a fast fly-past on 
transistors from the theoretical through 
applications. We looked at biasing, 
amplifiers, oscillators and some switch- 
ing circuits. This month we’ll build a 
couple of those circuits so that (if you 
are new to this) you can see what it 


takes to build a circuit from scratch. 
Hopefully you all have a DC power 
supply and a multimeter, (Did you build 
the simple power supply from the 
February issue?), and some of the tools 
needed to breadboard and build the cir- 
cuits. 

First, let’s take another look at the 
phase shift oscillator from last month’s 
article. (See Figure 1.) This is an easy 
project to build, (not so easy to design) 
which is inexpensive and useful as an 
audio signal source for testing circuits 
on your bench. While it will not replace 
a function generator it allows you to 
build something easy to start with. 
(Maybe we’ll build a full fledged func- 
tion generator later on.) Let’s approach 


the subject from the perspective of how 
and why it was designed the way it was 
and then look at some construction 
details. 

What’s in this oscillator? Let’s 
review what we said last month. First, 
we saw how we could design a simple 
transistor amplifier stage using one 
transistor, a couple of capacitors, and 
some resistors. The circuit was set up to 
amplify an AC signal (for our purposes, 
in the audio range). The next step was 
to meet the criteria for oscillation which 
was to feed back the output signal of the 
amp to the input, in phase, with an over- 
all gain of one. The amplifier inverts the 
signal, (180° shift), so the feedback net- 
work must invert it again to achieve the 
total 360° phase shift. The phase shift 
network, (three resistors and two 
capacitors) provides the phase shift at 
one particular frequency, but it also 
adds an attenuation of 1/29 so, to obtain 
an overall gain of one, the amplifier 
must have a gain of 29. (29 x 1/29 = 1) 
There is a formula for determining the 
frequenc y of os cillation of this circuit: f 
= 1 / (jW 67?C). R is the value of both 
resistors and C is the value of all three 
capacitors in the phase shift network. 

I wanted a frequency of oscillation of 
somewhere around 1 kHz but the exact 
frequency was not critical. Since there 
are two variables, (R and C), in the 
formula, some assumptions had to be 
made. I started by excluding capacitors 
above about 1 pF, especially electro- 
lytics which usually have fairly high 
leakage and are bulky, both of which 
are undesirable in this situation. Also I 
ruled out very low values of 


Vcc 
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• DISTORTION DEPTH 
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Ef a clean channel 

Ef a TOUCH CONTROL for clean/distorted channel selection 
eT noise-free FM transmission to any FM radio 
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The RadioActive transmitter kit includes one double-sided, plated through-hole PCB with 
complete easy-to-follow construction plans 

For (CtMlLlf +G.S.T. + $4.00 for S&H (for entire order). 

(Ontario residents please add 8% Provincial Sales Tax) 

Send cheque ( please allow 2 to 4 weeks for processing of non-certified cheques) or money order to : 

RadioActive Transmissions 

45 Bramalea Rd., Box 131 
Brampton, Ontario 
L6T 2W4 
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capacitance because I knew it would 
result in very high values of resistance 
which I did not favour. I had some good 
quality .01 pF capacitors laying around 
so I decided to try them in the formula 
to start. Substituting in 1 kHz for the 
frequency and .01 pF for the capacitors 
I came up with a resistance of about 6.5 
k ohms. It turned out that I was short on 
6.8 k ohm resistors (the nearest El A 
value) that day but I had lots of 10 k 
ohms so I decided to use them. Recal- 
culating, using 10 k and .01 pF gave a 
frequency of oscillation of about 649 
Hz which was okay for a simple audio 
oscillator. 

The next step was to design an 
amplifier stage which will give a gain of 
29. We didn’t talk much about how to 
design a small signal transistor 
amplifier last month for good reason: it 
can get somewhat complicated even for 
a simple one. In addition, feeding the 
output back to the input, as we do in this 
oscillator, introduces some considera- 
tions that can make your head ache. We 
can’t get into the whole story here but 
I’ll give you enough to understand what 
the problems are. 

The gain of a common emitter, volt- 
age divider bias amplifier is determined 
by the ratio of the total collector resis- 
tance to the emitter resistance. (Gain = 
Rc/Re.) This is best proven using a page 
of mathematics showing how the emit- 
ter resistor controls the base current 
which controls the collector current, et- 
cetera...a task we will avoid. However 
the design does centre around biasing 
the amplifier so that it will provide the 
gain of 29 even with its output con- 
nected back to its input through the 
phase shift network. This involves a 
series of calculations and approxima- 
tions which start with the specifications 
(beta, for one), of the transistor you will 
use, DC operating point, AC operating 
point, the loading of the base voltage 
divider, input and output impedances, 
etcetera ad nauseam. 

For those of you who already have a 
headache, you can skip this paragraph 
as I expand a bit on the design con- 
siderations. The DC operating point of 
the transistor is set by choosing the 
values for the voltage divider, R1 and 
R2. The DC operating point is the DC 
collector current and collector voltage 
of the transistor (which is the output) 
and sets the point around which any AC 
signal fluctuates. Collector current is 


controlled by base current and, in this 
case, base current is controlled by the 
voltage set by the values of the resistors, 
R1 and R2. Another consideration in 
choosing the values of R1 and R2 is that 
they influence the input impedance of 
the amplifier. When considered in 
parallel they have to be large enough to 
not load down the previous stage, which 
in this case is the output of the phase 
shift network, which is driven by the 
transistor. (Makes ya dizzy, doesn’t it?) 
Getting back to the voltage set by these 
two: I said that this voltage sets the base 
current. Another problem to be 
designed away is that the resistance 
seen looking into the base of the transis- 
tor must be high enough to avoid load- 
ing down the voltage divider because 
that would cause our base voltage to 
turn out different than what we 
designed for. The resistance seen is 
determined by the two emitter resistors, 
in series, plus the bulk resistance of the 
transistor, r e , all times the beta of the 
transistor. This same resistance is also 
in parallel with R1 and R2 and so in- 
fluences the input impedance of the 
amplifier, as well. Here is where some 
of the problems come in: The collector 
resistance used in the gain formula is a 
parallel combination of the collector 
resistor and the impedance of the load 
connected to it. In this case the load 
connected is the phase shift network 


and the input of the amplifier. If the 
emitter resistor is changed to improve 
the gain or so that loading of the voltage 
divider does not occur, is also changes 
the input impedance which is part of the 
load, which changes Rc, which changes 
the gain. What this means is that whole 
procedure becomes something of a 
treadmill: every time a change is made 
anywhere in the circuit to change the 
gain, it has more far reaching affects 
because of the impedance changes it 
causes. You plough through the proce- 
dure several times to eventually get the 
gain required. 

Wow! I’m glad that’s over. 

If it is possible to find this interesting, 
instead of just painful, it is that, design- 
ing even a simple circuit such as this, 
with transistors can be fairly complex. 
When I breadboarded this circuit, (after 
several tries at redesigning the gain 
stage) I finally got it to oscillate. How- 
ever, because the gain was still a bit too 
high, the output was not a clean sine 
wave. It was distorted (very obviously 
not a clean sine wave shape when 
viewed on an oscilloscope). Distortion 
on a waveform is actually the presence 
of other frequencies, (usually har- 
monics of the fundamental), which can 
extend fairly high in frequency. (This 
became evident when the television in 
the next room came down with a case of 
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horizontal interference patterns every 
time the oscillator was turned on.) 

If you are beginning to think that the 
fabulous, famous transistor we have 
heard so much about for years is not as 
wonderful as was originally thought, 
you are right. Transistor design is dif- 
ficult and tedious - but it was an im- 
provement over tubes and such. Over- 
all, it is much simpler to design an 
amplifier using op amps or to build an 
oscillator using a chip produced for that 
purpose - and we'll get to that eventual- 
ly in this series. 

But, hey... isn't this fun? 


Well, let's build it anyway. 

The components used in the circuit 
are shown on the schematic and are 
available at any electronics supplier. 
The transistor I used was a 2N2222A. 
This is a common small signal transis- 
tor in a TO-18, metal can package. You 
could use a variety of NPN transistors 
in this configuration, but make sure you 
know the pin configuration when you 
set it up as they differ somewhat. 

(Here is the most useful hint I’ll give 
you in this series: Get yourself an ECG 
Semiconductors Master Replacement 


Guide from an 
electronic supplier who 
handles Sylvania com- 
ponents. It is a very use- 
ful reference for a wide 
range of parts, 
specifications, pin con- 
figurations, etc. It is 
also a good cross refer- 
ence from one manufac- 
turer to another.) 

But, back to the tran- 
sistor we are using. If 
you cross reference the 
2N2222A with the ECG 
book it goes to an 
ECG 123 A. The specs 
show the power dissipa- 
tion as .500 watts or 
one-half watt. We’ll 
talk about specs in 
another articles but, for 
now, as long as you 
don't load the output of 
the oscillator down too 
much in use you should 
not have any problems. 

If you do damage the 
transistor, it's cheap to 
replace anyway. The 

other spec we were con- 
cerned about in design- 
ing the amp was beta, or 
Iife. This is given as 200 
typical. We minimized 
the amplifier's depend- 
ency on this by bypass- 
ing only one part of the 
emitter resistance. Re, 
with capacitor, Cb. Re, 
which is unbypassed, 
swamps out most of the 
amplifier's dependency 
on the beta of the tran- 
sistor. Other specs were 
used to make sure that 
maximum voltage and currents were 
not exceeded. 

You could replace the 
2N2222A with a num- 
ber of other transistors. 

An ECG123AP, 

2N3904 or 2N4401 
should work with no 
problems. These are 
similar to the 2N2222A 
but come in a plastic 
TO-92 package and 
have lower power dis- 
sipation specs. 


Figure 2 shows a photograph of the 
breadboarded circuit, powered by a 
twelve volt power supply and the com- 
ponents of the oscillator. A breadboard 
such as this is practically indispensable 
for testing out projects, is easy to use, 
and allows you to make changes easily. 
For example, on the breadboard I 
replaced the 10 ohm unbypassed emit- 
ter resistor with a potentiometer. Ad- 
justing the pot allowed me to vary the 
gain to see at what point the circuit 
would begin to oscillate. I then 
measured the value of the pot and 
replaced it with a resistor. (I know, it's 


cheating.. .you're suppose to be able to 
predict all that on paper ... don't tell my 
students.) 

After I got the circuit operating on the 
breadboard I found a scrap of 
Veroboard and mounted the com- 
ponents on it. (Figures 3 and 4 show the 
copper side. Figures 5 and 6 show the 
component side.) Veroboard has paral- 
lel copper tracks and a matrix of pre- 
drilled holes to mount the components. 
The layout shown may help you to 
mount the components but actually this 
circuit is relatively simple and you 
would have no trouble setting up the 
layout yourself. Be careful when 
soldering to avoid solder splashes that 
will short out parts of the circuit. You 



Figure 6. Component layout for 
Oscillator 



Figure 5 
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Figure 7. Schematic of a Logic 
Probe 


may have to use a knife to cut tracks so 
that the same strip can be used for other 
connections. 

I used my bench power supply, set at 
12 volts to run this circuit, but it should 
work with a 9 volt battery, so you could 
build the whole thing into a small box 
or tube and use it as a signal probe. The 
circuit only has three connections: plus 
and minus power supply and output. 

The other circuit we saw last month was 
a logic probe. Shown in Figure 7, the 
logic probe uses three small signal tran- 
sistors as switches to sense the logic 
level (0 or 1, about zero volts or about 5 
volts) and to switch on and off two light 
emitting diodes which indicate which 
logic level is present at the input. This 
can be a useful piece of test equipment 
when checking digital circuits, espe- 
cially when an oscilloscope is not avail- 
able. Again, this circuit is small and 
simple to build, and since it derives its 
power from the circuit under test, no 
power supply needs to be built. It can 
also be built into a small box or tube 
making it handy as a test probe. Since 
we went through the circuit operation 
last month we won’t cover that again, 
but we can look at a different method of 
construction that is sometimes 
preferable to the Veroboard technique 
used for the oscillator. 

Practically all professional circuitry 
is now built on printed circuit boards 
and, of course, there are sophisticated 
techniques used to go from the original 
design to a finished printed circuit 
board. Computer programs which help 
in the schematic design process can 


often also be used to lay out the cir- 
cuitry and then generate artwork with a 
printer or plotter. From there 
photographic techniques are used to 
transfer the design onto a copper clad 
board which, when etched using chemi- 
cals, becomes the final circuit board. 

There are kits available which can set 
you up to use this process with some 
variations. You can use direct artwork 
transfers which bypass the photography 
allowing you to layout the traces direct- 
ly on the copper clad 
board and then etch it. 

The cheap and dirty 
approach, (which 
works satisfactorily 
for simple circuits), is 
to directly draw the 
traces onto the copper 
using a non-water 
soluble felt pen. 

That’s what I used for 
the prototype of the 
logic probe. 

Figure 8 is a 
photograph of the 
breadboarded circuit, 
a layout pattern and 
the un-etched printed 
circuit board itself. 

This procedure is best 
done by breadboard- 
ing the circuit first and 
getting it working 
with the components 
you will use on your 
pc board. That way 
you will know the 
physical sizes and 
shapes of all com- 


ponents before you start laying them 
out on the board. In this case I wanted a 
fairly small board so that it could be 
built into some kind of tube as a probe. 
This required that the components be 
close together. Once the components 
are laid out properly a component side 
layout pattern should be drawn to scale 
indicating where the holes will be 
drilled through the pc board to accom- 
modate the component leads. 

The next step is a bit tricky because 
you have to make a mirror image of the 
hole pattern so that you can design the 
layout of the copper or solder side of the 
pc board. See Figure 9. (Sounds simple 
but this usually causes some problems.) 
Once you have the pattern of holes for 
the solder side the designing of the track 
layout to connect the components leads 
as in the original circuit is done. Some- 
times you are forced to go back and 
change the component layout to allow 
interconnections. You may even need 
to add a jumper wire to the design of the 
top of the board to facilitate the connec- 
tions. (In this case it was simple enough 
that no jumpers were necessary.) When 
you finally have the design laid out you 
will draw the circuit onto the copper 
clad board. 



Figure 8 
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Figure 9. PC Layout for Logic Probe 


Copper clad board can be obtained 
from an electronic supplier in a variety 
of qualities. The thickness of the copper 
can vary with heavier boards being less 
likely to lift the tracks and pads when 
you solder to them. The board itself 
comes in epoxy or phenolic, primarily. 
Epoxy is more expensive and stronger 
while phenolic is less expensive but 
brittle and may break if dropped. I 
prefer epoxy but for most applications 
phenolic is acceptable. 

Before you start drawing pretty 
traces on the copper side of the board 
the copper must be cleaned of all 
oxidization. If you don ’t the etchant you 
use later will not work evenly. One way 
to do this is by scouring the surface with 
steel wool. A scouring pad and fine 
sand works well but most people will 
not have easy access to it. In a pinch 
fine sandpaper would be acceptable but 
may be difficult to maintain an even 


amount of abrasion 
causing too much cop- 
per to be removed. The 
object is to make the 
copper look shiny 
without taking off too 
much of it. 

The next step is to 
place the printed circuit 
layout over the copper 
side of the board and 
mark where the holes 
will be drilled. This can 
be done by lightly 
centre punching each 
pad drawn on the layout, 
which leaves an indenta- 
tion to indicate the layout and provide a 
dimple for drilling later. 

You are now ready to draw the circuit 
traces on the board. The main concerns 
here are to avoid getting fingerprints or 
other contaminants on the board (which 
may interfere with the etchant) and to 
draw the circuit traces as cleanly as pos- 
sible leaving enough space between 
them so the etchant can separate them. 
The whole procedure is a bit tricky at 
first but you’ll get onto it with no major 
problems. Remember: Use a fine tipped 
felt pen of the type that is non-water 
soluble. Pens sold specifically for this 
use are available at electronic suppliers. 

Once the layout is drawn and dry, the 
board can be etched, and should be 
within the next few hours as the copper 
will begin to oxidize if you don’t. There 
are a couple of etchant chemicals which 
are obtainable from your local 
electronic supplier. I use ferric chloride 



Figure 10 . ComponentLayoutfor Logic Probe 


solution because, though it is slow, it 
will etch fairly well at room tempera- 
ture and is relatively safe to use. (When 
you buy this obtain a Material Safety 
Data Sheet and read it to familiarize 
yourself with safe handling procedures, 
etc.) To use the etchant just pour it in a 
shallow tray, drop the pc board in with 
the copper side up and move it around 
every few minutes. Etching may take 
fifteen or twenty minutes depending on 
how clean your board is and how much 
copper must be etched off. The areas 
where you have drawn traces should be 
impervious to the etchant unless you 
leave it in too long. A bit of experimen- 
tation should perfect your technique. 

When you are done etching wash the 
board under the tap (again, refer to the 
MSDS for safe handling instructions of 
the etchant). From here you can use the 
steel wool to scrub off the ink and your 
board is ready to be drilled, stuffed and 
soldered. Figure 10 shows the com- 
ponent layout for the board. 

We’ll talk more about printed circuit 
board techniques in subsequent articles 
as we get into more complicated layouts 
requiring photographic techniques. In 
the meantime this one is simple and yet 
useful and inexpensive if you have 
never tried it before. 

That’s all for this time. Watch for 
some more theory on semiconductors 
coming up. □ 
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HAM RADIO 


Mike..W4AD... 
The Dog... 

by Bob Havens, ve3iyo (VE3MPS) 


S ince the purpose of this instal- 
ment was to inform you about 
the cost of Amateur Operation I 
thought I would share this with 
you. While on the air since the last time 
I must admit the most interesting con- 
tact for myself and the students was 
with W4AD..THE DOG. Mike was 
operating on the 20 metre band and he 
was stirring up controversy with his 
somewhat questionable CQ call. Mike 
was calling for only those people who 
were not collecting social benefits. He 
was referring to retirees collecting the 
'Old Age Pension*. His reason was that 
they would not be very interesting con- 
tacts and Mike was also complaining 
about some statistics he had just read 
regarding the average HAM 
OPERATOR. Apparently this person is 
a white male 55 years of age. He was 
not doing anything illegal but neither 
would you if you were to air your views 
on abortion or Sunday shopping. He 
was striking interest and anger in those 
who heard his call. We answered and 
had a short QSO (conversation) with 
him. Afterwards, he commented that he 
did not want to talk with foreigners and 
no retirees. The students with me that 
day were 3 grade six girls. When he 
discovered they were in the room he 
asked to have them talk with him. It 
actually turned out to be a most interest- 
ing lunch hour. Mike works in the 
broadcast industry and had just spent 5 
weeks in Saudi- Arabia. He was able to 
relate very well to the girls and they 
handled all questions on their own. 
They asked and received a QSL card 
from him and it was on that card that he 


had printed W4AD...THE DOG. We 
are still trying to figure the nickname. 

Operators like Mike are rare but he 
had his point. We need new blood in 
this hobby. We need you. That is why 
the D.O.C. has changed the regulations 
and made it easier to obtain your 
qualifications. In case you missed the 
original address and would still like to 
get a copy of the CARF book to study 
I’ll give out the address at the end of this 
piece. 

On The Air 

The main point we promised to cover 
today was the cost and setup of your 
amateur equipment. Since it has been 
14 years from the time I became 
licensed I thought it was a good idea to 
contact two HAMS who were licensed 
just last year. Mark VE3SDA and A1 
VE3DXS gave me a rundown of what 
equipment they purchased and what it 
cost for them to get on the air. 

Mark was an amateur who took a 
course at a local college near Mitchell 
and studied through the winter of 1990 
and became licensed in the early spring 
of that year. He did this so when the 
regulations changed in the fall he would 
be given ADVANCED status automat- 
ically without writing the AD- 
VANCED examination. This was part 
of the regulation changes. All amateurs 
who received their license as a beginner 
under the old rules had to pass BOTH 
the technical exam and morse code test. 
Therefore, when the BASIC 
QUALIFICATION was introduced re- 
quiring no code exam they were 
deemed as overqualified and 


GRANDFATHERED into the ranks of 
the ADVANCED. Because of this, 
Mark started \yith an HF rig. This is for 
the bands below 30 MHZ. As a begin- 
ner you will not be allowed to use this 
frequency until you pass at least a 5 
WPM code test. However, many hams 
and future amateurs purchase a receiver 
to practise code and listen to world 
calls. Mark bought a used Drake 
transceiver for $350. He bought a trap 
dipole kit for his antenna. Some solder- 
ing was required and the cost was $120 
and about $100 for coax. If you just buy 
the traps and scrounge the wire cut this 
price in half. I even bought a used set of 
traps some 6 years back for $10. For 1/4 
this price you might be able to wind 
your own traps. Nice thing about this 
hobby - lots of room for the technician! 
He purchased a new key for $50 and 
was on the air. Moderate keys for $25 
are available and once again used 
equipment is plentiful. He started 
making contacts on 40 and 80 metres. It 
was not until later that summer that 
Mark decided to purchase a 2 metre rig. 
He bought a Kenwood TM231A rig. It 
has lots of power and comes complete 
with phone patch and magnetic antenna 
for $600. This is mainly for mobile 
operation but any mobile rig can be 
brought indoors. In fact, I STRONGLY 
recommend you do. Theft rate is up 
some 400% since I joined the hobby. 
More thieves are educated as to the 
worth of these radios. Just a caution 
here, if you do purchase a rig used. 
Check it out carefully and do your part 

See Ham, page 44 
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Industry News 


AERONAUTICAL 
SATCOMS TAKES OFF 

A phone call to London from a 
Gulfstream aircraft operating in 
southern United States on 2 November, 
1990, eliminated the last communica- 
tions vacuum for mankind on the move. 

Dramatic advances in mobile satel- 
lite communications technology in the 
1980s have meant that there is nowhere 
on land and sea where people cannot 
communicate with the rest of the world. 
Apart from limited areas where direct 
air-to-ground radio telephone services 
are provided, passengers and crew in 
aircraft remained the only people who 
were regularly out of touch with the rest 
of the world. 

Today, mobile satcoms are available 
to aircraft worldwide. Between Decem- 
ber 1990 and March 1991, Inmarsat, the 
global operator of satellites for mobile 
communications, licensed three ground 
earth stations (GESs) to use its systems 
for aeronautical voice communications, 
completing a network that, for the first 
time, provides commercial telephone 
services for aircraft worldwide. 

Inmarsat, a 64-member-country 
cooperative, already provides mobile 
satellite communications for ships at 
sea and land-based users worldwide. 
More than 14,600 of Inmarsat’s satellite 
terminals are now in use for telephone, 
telex, electronic mail, facsimile and 
data communications. 

After extensive trials and demonstra- 
tions that began in 1988, the start of the 
present aircraft telephone service marks 
the first phase of commercial 
availability of Inmarsat’s new 
aeronautical system. Commercial data 
services will soon follow. 

An International Endeavour: The 
first GES to come on line, at Goonhilly, 
Cornwall, is operated by British 
Telecom International (BTI). The first 
aircraft to be fitted with satcoms equip- 
ment is a Gulfstream IV, operated by 
Gulfstream Aerospace Corporation, 


based in Savannah, Georgia in the U.S. 
The airborne equipment comprises 
avionics and a special fin-mounted an- 
tenna made by Racal Avionics Ltd. of 
the U.K. Two more GESs have now 
been authorized, one at Eik operated by 
Norwegian Telecom and another in 
Singapore operated by Singapore 
Telecom, extending the coverage of the 
GESs worldwide. 

Worldwide transoceanic com- 
munications are provided through three 
coverage zones — the Atlantic Ocean 
(East), the Pacific and the Indian ocean 
regions — each served by one opera- 
tional Inmarsat satellite and several 
back-ups. The current configuration of 
GESs in operation provides one station 
for every coverage region — Goonhilly 
for the Atlantic region, Singapore for 
the Pacific and Eik for the Indian ocean 
regions. A fourth region, Atlantic 
Ocean (West), is expected to come into 
operation this year, providing overlap- 
ping coverage for the Atlantic region 
and across the Americas into the 
Pacific. Each GES acts as a gateway 
into the world’s telecom networks. 
Calls made from the aircraft are beamed 
to a GES via Inmarsat’s satellites and 
then channelled through national or in- 
ternational telecom networks to 
anywhere in the world. Depending on 
which coverage region an aircraft is 
flying in, the communications are 
routed through a GES in that region. As 
more GESs are commissioned, the sys- 
tem will allow a choice of stations for 
routing the communications. 

The licensing of the current GESs 
capped years of collaborative research 
and development by London-based In- 
marsat and aeronautical organizations 
throughout the world. The efforts have 
been aimed at bringing the benefits of 
global satellite communications to the 
aeronautical community that has tradi- 
tionally relied on the inadequate HF 
radio system. 

The result has been the evolution of a 
service that is standardized throughout 


the world, meets the operational re- 
quirements of international airlines and 
provides for functional avionics and an- 
tenna equipment that permit a full range 
of cost-effective services. Global 
aeronautical satcoms are now reality. 

The Changing Profile: Since that 
first Gulfstream IV, about two dozen 
other corporate aircraft have been fitted 
with satellite communications equip- 
ment. Several passenger airlines are ex- 
amining the possibility of outfitting en- 
tire fleets. As more and more aircraft 
are fitted out with satellite telephones, 
fundamental changes to the concept of 
passenger services are inevitable. 

Travellers will quickly come to 
regard an airline which offers satellite 
passenger phone services as an exten- 
sion of their office, offering them the 
same capability to conduct business and 
make contacts as they enjoy on ground. 
Passengers will increasingly demand 
other communications services such as 
facsimile, which, market experts say, 
will soon be as common as in-flight 
movies. 

Some airlines are studying the pos- 
sibility of in-cabin data terminals for 
re-bookings, hotel and car rental reser- 
vations and even banking and financial 
services. With this, “business” class 
could become a more accurate descrip- 
tion as a place where businessmen can 
continue to work from the air as easily 
as they do from their offices on land. 

For airlines, global passenger voice 
communications would be an addition- 
al source of revenue. Satellite com- 
munications could also be a part of the 
airlines’ marketing strategies. Although 
there may not be an increase in the total 
passenger market, passengers will be 
attracted to fly on an airline offering 
satcoms. 

Satcoms for Airline Operations: 
While passenger communications ser- 
vices may capture public imagination 
and an increased market share for an 

See Industry, page 43 
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Babani Book of 
the Month 


Welcome to our feature, the Babani Book of the Month. In 
each issue we will present an excerpt from a particular Babani 
Book. This month we are featuring An Introduction to Radio 
DXing by R. A. Penfold, book number BP9 1 . To order this, or 
any Babani book, HU out the order form at the end of this 
article and send it in with the appropriate payment. 


Notch Filter 

A common form of interference on the 
low frequency bands, and one that can 
be very troublesome when topband 
DXing, is that of heterodyne tones. 
These are caused by carrier waves 
reacting with the BFO or CIO signal to 
produce a continuous audio output tone. 

This type of interference can be 
eliminated using a notch filter operating 
in either the IF or audio stages of the 
receiver. A few receivers 
have a built in notch filter, 
but it is not a common feature 
of communications re- 
ceivers. However, it is quite 
easy to add an audio notch 
filter at the audio output of a 
receiver, and the improve- 
ment in intelligibility that can 
be obtained by using such a 
filter (when a strong 
heterodyne is present) is very 
considerable. 

The circuit diagram of an 
add-on audio notch filter is 
shown in Figure 17, and this 
can be tuned from a little 
under 100Hz to beyond the 
upper limit of the audio fre- 
quency range. The degree of 
attenuation provided when 
the filter is properly adjusted 
is in excess of 80dB, and is 


sufficient to render any heterodyne in- 
audible. Of course, the filter only works 
at a single frequency, and any har- 
monics of the heterodyne caused by dis- 
tortion in the various stages of the 
receiver will not be significantly af- 
fected. However, this should not be a 
problem as most receivers have only 
low levels of harmonic distortion. 

The circuit is quite conventional, and 
TR1 is used as a phase splitter with 
out-of-phase signals appearing at its 


collector and emitter terminals. In ef- 
fect, TR1 operates as a common emitter 
stage from its base to its collector, 
giving an inverted signal at its collector. 
It operates as an emitter follower stage 
from its base to its emitter, giving no 
phase change between these two ter- 
minals. The voltage gain from the base 
to the emitter is roughly unity, as is 
normally the case for an emitter fol- 

Continued... 
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Babani Books 


New Releases 


BP265: MORE ADVANCED USES OF THE 
MULTIMETER $11.80 

This book is primarily intended as a follow-up to 
BP239, and also should be of value to anyone who 
already understands the basics of voltage testing 
and simple component testing. 

BP266: ELECTRONIC MODULES AND 
SYSTEMS FOR BEGINNERS $15.80 

This book describes over 60 modular electronic cir- 
cuits — how they work, how to build them, and 
how to use them. The modules may be wired 
together to make hundreds of different electronic 
systems, both analogue and digital. To show the 
reader how to begin building systems from 
modules, a selection of over 25 electronic systems 
are described in detail, covering such widely differ- 
ing applications as timing, home security, measure- 
ment, audio, games and remote control. 

BP276: SHORT WAVE SUPERHET 
RECEIVER CONSTRUCTION $11.80 

The basic short wave receiver described in this 
book is a supechet type having separate mixer and 
oscillator stages, two i.f. stages, a ceramic filter to 
provide good selectivity and a simple audio 
amplifier which will drive headphones. An optional 
b.f .o. permits reception of c.w. and s.s.b. 

BP278: EXPERIMENTAL ANTENNA TCffllGX) 
Although nearly a century has passed since 
Marconi’s first demonstrations of radio communica- 
tion, there is still research and experiment to be car- 
ried out in the field of antenna design and be- 
haviour. This is a practical book with text closely 
supported by diagrams. Some formulae and simple 
graphs are also included. 

BP282: UNDERSTANDING PC 
SPECIFICATIONS $15.80 

If you require a microcomputer for business ap- 
plications, or a high quality home computer, an 
IBM PC or compatible is often the obvious choice. 
They are competitively priced, and are backed up 
by an enormous range of applications programs, 
hardware add-ons, etc. The main difficulty for the 
uninitiated is deciding on the specification that will 
best suit a person’s needs. This book explains PC 
specifications in detail, and the subjects covered in- 
clude: types of PCs, math co-processors, memory, 
display adaptors and more. 

BP285: A BEGINNERS GUIDE TO MODERN 
ELECTRONIC COMPONENTS $15.80 

It is easy for beginners and advanced users alike to 
become confused by the wide range of components 
currently available. In this book, the basic functions 
of the components are described. The main thrust ' 
of the bode is concerned with practical aspects such 
as colour codes, deciphering code numbers and the 
suitability of components forgiven applications. Es- 
sential reading for all electronic enthusiasts, this 
book presents a vast amount of invaluable informa- 
tion to enable you to select the right components 
every time. 

BP290: AN INTRODUCTION TO AMATEUR 
COMMUNICATION SATELLITES $15.80 
Communications and broadcast satellites are nor- 
mally inaccessible to individuals. There are a large 
number of amateur communications satellites in 
orbit around the world, and they can be tracked and 
their signals received with relatively inexpensive 
equipment. This equipment can be connected to a 
home computer such as the IBM compatible, for 
the decoding of received signals. This book 
describes several currently available systems, their 


connection to an appropriate computer and how 
they can be operated with suitable software. 

BP292: PUBLIC ADDRESS LOUDSPEAKER 
SYSTEMS $15.80 

The loudspeaker system is a critical part of any 
public address installation. All too often it is woe- 
fully inadequate, resulting in poor intelligibility and 
unnatural reproduction. We here examine the 
various systems and their drawbacks, and describe 
LISCA, the Line-Source Ceiling Array. This gives 
astonishing clarity, even coverage, reducing feed- 
back, natural source location and even a pseudo- 
stereo effect. It promises to be the ultimate system 
for small to medium sized halls. Full step-by-step 
construction and installation details are given. 
BP293: AN INTRODUCTION TO RADIO 
WAVE PROPAGATION $15.80 

Radio wave propagation, one of the more important 
discoveries made in the early 20th century, has its 
origins in the world of solar physics. The sun’s 
radiation provides the mechanism for the formation 
of the ionosphere. How the ionosphere is formed, 
and how it provides long-distance communication, 
is carefully explained. Non-ionic propagation, in- 
cluding “moonbounce” or satellite communica- 
tions, is covered as well. 


BP7: RADIO AND ELECTRONICS COLOUR 
CODE AND DATA CHART $3.00 

Opens out to Wall Chart and includes many Radio 
& Electronics Colour Codes in use in UK, USA, 
Europe and Japan. Covers Resistors, Capacitors, 
Transformers, Field Coils, Fuses, Battery Leads, 
etc. 

BP37: 50 PROJECTS USING RELAYS, SCR’s 
& TRIACS $7.80 

F.G. Rayer, T. Eng., (CEI), Assoc.IERE. 

Relays, bi-directional triodes (TRIACs), and 
silicon controlled rectifiers (SCRSs), have a wide 
range of applications in electronics today. This 
book gives practical working circuits which should 
present a minimum of difficulty for the enthusiast. 
Most circuits include a wide latitude in component 
values allowing easy modification and adaptation. 
BP42: 50 SIMPLE L.E.D. CIRCUITS $5.85 
Contains 50 interesting and useful circuits and ap- 
plications, covering many different branches of 
electronics, using one of the most inexpensive and 
available components. 

BP44: IC 555 PROJECTS $10.00 

E. A Parr, B.Sx., C. Eng., M.I.EE. 

Every so often a device appears that is so useful 
that one wonders how life went on before it The 
555 timer is such a device included in this book are 
Basic and General Circuits, Motor Car and Model 
Railway Circuits, Alarms and Noise Makers as well 
as a section on the 556, 558 and 559 timers. 

BP48: ELECTRONIC PROJECTS FOR 
BEGINNERS $7.80 

F. G. Rayer, T. Eng. (CEI), Assoc.IERE 

In this book, the newcomer to electronics will find 
a wide range of easily made projects. Also, there 
are a considerable number of actual components 
and wiring layouts, to aid the beginner. 

BP49: POPULAR ELECTRONIC PROJECTS 
by R. A Penfold $10.00 

Includes a collection of the most popular types of 
circuits and projects which will provide a number 
of designs to interest most constructors. The 
projects are divided into four basic types. Radio 
Projects, Audio Projects, Household Projects and 
Test Equipment. 


BP51: ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING $5.85 

This book sets out to show how Electronic Music 
can be made at home with the simplest and most in- 
expensive equipment. 

BP53: PRACTICAL ELECTRONIC 
CALCULATIONS AND FORMULAE $11.75 
A book that bridges the gap between complicated 
technical theory and the cut and try method. 

BP59: SECOND BOOK OF CMOS IC 
PROJECTS $7.80 

This book carries on from its predecessor and 
provides a further selection of useful circuits, main- 
ly of a simple nature. The book is well within the 
capabilities of the beginner and more advanced con- 
structor. 

BP— ELEMENTS OF ELECTRONICS — AN 
ON-GOING SERIES $11.80 EACH 

OR ALL 5 BOOKS FOR $44.00 
F.A Wilson, C.G.I.A., C.Eng., 

Although written for readers with no more than or- 
dinary arithmetical skills, the use of mathematics is 
not avoided, and all the math required is taught as 
the reader progresses. Each book is a complete 
treatise of a particular branch of the subject and 
therefore, can be used on its own with one proviso, 
that the later books do not duplicate material from 
their predecessors, thus a working knowledge of 
the subjects covered by the earlier books is as- 
sumed. 

BP62: BOOK 1. 

This book contains all the fundamental theory 
necessary to lead to a full understanding of the 
simple electronic circuit and its main components. 
BP63: BOOK 2. 

This book continues with alternating current theory 
without which there can be no comprehension of 
speech, music, radio, television or even the 
electricity utilities. 

BP64: BOOK 3. 

Follows on semiconductor technology, leading up 
to transistors and integrated circuits. 

BP77: BOOK 4. 

A complete description of the internal workings of 
microprocessor. 

BP89: BOOK 5. 

A book covering the whole communication scene. 
BP78: PRACTICAL COMPUTER 
EXPERIMENTS $5.25 

The aim of this book is to enable the reader to 
simply and inexpensively construct and examine a 
number of basic computer circuit elements and gain 
a fuller understanding of how the computer chip 
works. 

BP84: DIGITAL IC PROJECTS $7.80 

F.G. Rayer, T. Eng. (CEI), Assoc.IERE. 

This book contains both simple and more advanced 
projects for the reader developing a knowledge of 
the workings of digital circuits. To help the new- 
comer to the hobby the author has included a num- 
ber of board layouts and wiring diagrams. 

BP72: A MICROPROCESSOR PRIMER $5.25 
In an attempt to give painless approach to comput- 
ing, this inexpensive book will start by designing a 
simple computer and then the short-comings of this 
simple machine will be discussed and the reader is 
shown how these can be overcome. 

BP74: ELECTRONIC MUSIC 

PROJECTS $10.00 

RA. Penfold 

Although one of the more recent branches of 
amateur electronics, electronic music has now be- 
come extremely popular. The purpose of this book 
is to provide the constructor with a number of prac- 
tical circuits for the less complex items of 
electronic music equipment, including such things 
as a Fuzz Box, Waa-Waa Pedal, Sustain Unit, 
Reverberation and Phaser Units, Tremolo Gener- 
ator, etc. 
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BP85: INTERNATIONAL TRANSISTOR 
EQUIVALENTS GUIDE $9.00 

Designed to help the user find possible substitutes 
for a popular user-oriented selection of modem tran- 
sistors and includes devices produced by over 100 
manufacturers. 

BP92: ELECTRONICS SIMPLIFIED - 
CRYSTAL SET CONSTRUCTION $5.25 

This is a book written especially for those who ' 
wish to participate in the intricacies of electronics. 
BP94: ELECTRONIC PROJECTS FOR CARS 
AND BOATS $7.80 

RA. Penfold 

Projects, fifteen in all, which use a 12V supply are 
the basis of this book. Included are projects on 
Windscreen Wiper Control, Courtesy Light Delay, 
Battery Monitor, Cassette Power Supply, Lights 
Timer, Vehicle Immobiliser, Gas and Smoke 
Alarms. 

BP95: MODEL RAILWAY PROJECTS $7.80 
Electronic projects for model railways are fairly 
recent and have made possible an amazing degree 
of realism. The projects covered included control- 
lers, signals and sound effects: stripboard layouts 
are provided for each project 
BP98: POPULAR ELECTRONIC CIRCUITS, 
BOOK 2 $9.00 

RA. Penfold 

70 plus circuits based on modem components. 
BP101: HOWTO IDENTIFY UNMARKED 
IC's $1.95 

An unusual and fascinating chart that is highly 
recommended to all those interested in electronics 
and which will hopefully pay for itself many times 
over, by enabling the reader to use IC’s that might 
otherwise have been scrapped 
BP103: MULTI-CIRCUIT BOARD 
PROJECTS by RA. Penfold $7.80 

This book allows the reader to build 21 fairly 
simple electronic projects, all of which may be con- 
structed on the same printed circuit board 
Wherever possible, the same components have 
been used in each design so that with a relatively 
small number of components and hence low cost, it 
is possible to make any one of the projects or by re- 
using the components and P.C.B. all of the projects. 
BP106: MODERN OP-AMP PROJECTS by R 
A. Penfold $7.80 

Features a wide range of constructional projects 
which make use of op-amps including low-noise, 
low distortion, ultra- high input impedance, high 
slew-rate and high output current types. 

BP1 10: HOW TO GET YOUR ELECTRONIC 
PROJECTS WORKING $7.80 

RA. Penfold 

We have all built circuits from magazines and 
books only to find that they did not work correctly, 
or at all, when first switched on. This book will 
help the reader overcome these problems by indicat- 
ing how and where to start looking for many of the 
common faults that can occur when building up 
projects. 

BP1 11: AUDIO $14.00 

Covers a wide range of material from analysis of 
the sound wave, mechanism of hearing, acoustics, 
microphones and loudspeakers, amplifiers, and 
magnetic disc recording. 

BP1 15: THE PRE-COMPUTER BOOK $5.85 
Aimed at the absolute beginner with no knowledge 
of computing, this entirely non-technical discussion 
of computer bits and pieces and programming is 
written mainly for those who do not possess a 
microcomputer but intend to one day own one. 
BP118: PRACTICAL ELECTRONIC 
BUILDING BLOCKS - BOOK 2 $7.60 

RA. Penfold 
This sequel to 


BP1 17 is written to help the reader create and 
experiment with his own circuits by combining 
standard type circuit building blocks. Circuits 
concerned with generating signals were covered 
in Book 1, this one deals with processing signals. 
BP121: HOW TO DESIGN AND MAKE YOUR 
OWN PCBs $5.85 

The purpose of this book is to familiarize the reader 
with both simple and more sophisticated methods 
of producing printed circuit boards. The book em- 
phasizes the practical aspects of printed circuit 
board designs and construction. 

BP122: AUDIO AMPLIFIER 
CONSTRUCTION $6.75 

A wide circuits is given, from low noise 
microphone and tape head preamps to a 100W 
MOSFET type. There is also the circuit for 12V 
bridge amp giving 18W. Circuit board or stripboard 
layout are included. Most of the circuits are well 
within the capabilities of even those with limited ex- 
perience. 

BP125: 25 SIMPLE AMATEUR BAND 
AERIALS $5.85 

This book describes how to build 25 amateur band 
aerials. The designs start with the simple dipole and 
proceed to beam, triangle and even a mini-rhombic. 
BP127: HOW TO DESIGN ELECTRONIC 
PROJECTS $9.00 

Although information on stand circuits blocks is 
available, there is less information on combining 
these circuit parts together. Practical examples are 
used and each is analyzed to show what each does 
and how to apply this to other designs. 

BP130: MICRO INTERFACING CIRCUITS 
BOOK 1 $9.00 

Aimed at those who have some previous 
knowledge of electronics, but not necessarily an ex- 
tensive one, the basis of the book is to help the in- 
dividual understand the principles of interfacing cir- 
cuits to microprocessor equipment. 

BP131: MICRO INTERFACING CIRCUITS- 
BOOK 2 $9.00 

Intended to cany on from Book 1, this book deals 
with practical applications beyond the parallel and 
serial interface. Real world interfacing such as 
sound and speech generators, temperature, optical 
sensors, and motor controls are discussed using 
practical circuit descriptions. 

BP136: SIMPLE INDOOR AND WINDOW 
AERIALS $7.00 

People living in apartments who would like to im- 
prove shortwave listening can benefit from this 
book on optimizing the indoor aerial. 

BP155: INTERNATIONAL RADIO 
STATIONS GUIDE $9.00 

An invaluable aid in helping all those who have a 
radio receiver to obtain the maximum entertain- 
ment value and enjoyment from their sets. 

BP174: MORE ADVANCED ELECTRONIC 
MUSIC PROJECTS $12.00 

Complementing Book PB74, Electronic Music 
Projects, 

BP174 provides projects, such as a flanger, a 
phaser, mini-chorus and ring modulators, 
percussion synths, etc. Each project has an 
Introduction circuit diagram and constructional 
notes. 

BP179: ELECTRONIC CIRCUITS FOR THE 
COMPUTER CONTROL OF ROBOTS $12.00 
The main stumbling block for most would-be robot 
builders is the electronics to interface the computer 
to the motors, and the sensors which provide feed- 
back from the robot to the computer. The purpose 
of this book is to explain and provide some relative- 
ly simple electronic circuits which bridge the gap. 

BP180: ELECTRONIC CIRCUITS FOR THE 
COMPUTER CONTROL OF MODEL 
RAILWAYS $9.00 

Shows how home computers can easily be applied 
to the control of model railroads and other quite 
sophisticated control. A variety of projects are dis- 
cussed as well as circuits for train position sensing, 
signal and electric points control, etc. 


BP185: ELECTRONIC SYNTHESIZER 
CONSTRUCTION $9.00 

With this book a relative beginner should be able to 
build, with a minimum of difficulty and at a 
reasonably low cost, a worthwhile monophonic syn- 
thesizer and also learn a great deal about electronic 
music synthesis in the process. 

BP192: MORE ADVANCED POWER SUPPLY 
PROJECTS $8.00 

Robert Penfold. 

A companion to BP76, this book covers switched 
mode supplies, precision regulators, tracking 
regulators, computer- controlled supplies, etc. 

BP225: A PRACTICAL INTRODUCTION TO 
DIGITAL ICs $7.00 

This book deals mainly with TTL type chips such 
as the 7400 series. Simple projects and a complete 
practical construction of a Logic Test Circuit Set 
are included as well as details for a more compli- 
cated Digital Counter Timer project. 

BP233: ELECTRONIC HOBBYIST 
HANDBOOK $15.00 

A single source of easily located information: 
colour codes, pinouts, basic circuits, symbols, etc. 
BP239: GETTING THE MOST FROM YOUR 
MULTIMETER $9.00 

This book is aimed at beginners in electronics. 

Using the simple component and circuit testing 
techniques in this bode the reader should be able to 
confidently tackle servicing of most electronic 
projects. 

BP240: REMOTE CONTROL HANDBOQK2.00 
Includes remote control systems, transmission 
links, digital electronics, methods of control, 
decoders, etc. 

BP245: DIGITAL AUDIO PROJECTS $11.80 
This book takes a look at the basic principles in- 
volved in converting an audio signal into digital 
form and then converting it back to an analogue sig- 
nal again. It also contains practical circuits for con- 
structors to build and experiment with. 

BP247: MORE ADVANCED MIDI 
PROJECTS $11.80 

This book includes circuits for a MIDI indicator, 
THRU box, merge unit, code generator, pedal, 
programmer, channel iser and analyzer. 

BP248: TEST EQUIPMENT 
CONSTRUCTION $11.80 

This book describes in detail how to construct some 
simple and inexpensive, but extremely useful, 
pieces of test equipment. 

BP249: MORE ADVANCED TEST 
EQUIPMENT CONSTRUCTION $14.00 

This book carries on from BP 248, TEST EQUIP- 
MENT CONSTRUCTION, describing some slight- 
ly more advanced projects for readers who have a 
certain amount of experience at project construc- 
tion. 

BP251: COMPUTER HOBBYISTS 
HANDBOOK $23.80 

This book provides a range of useful reference 
material in a single source so that it can be quickly 
and easily located. The subjects covered include 
microprocessors and their register sets; interfacing 
serial, parallel, monitor, games and Midi ports; 
numbering systems; Midi codes; operating systems 
and computer graphics. 

BP256: AN INTRODUCTION TO 
LOUDSPEAKERS AND ENCLOSURE 
DESIGN $11.80 

This book explores many types of enclosures and 
drive units. Crossover units are also explained, the 
various types, how they work, the distortions they 
produce and how to avoid them. 

BP257: AN INTRODUCTION TO AMATEUR 
RADIO $14.00 

Topics covered in this book include the basic 
aspects of the hobby, such as operating procedures, 
jargon and setting up a station. Technical topics in- 
clude propagation, receivers, transmitters and 
aerials etc. 
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lower. Although a common emitter 
amplifier normally has a fairly high 
voltage gain, this is not the case here 
due to the negative feedback intro- 
duced by R3, and this results in the two 
output signals being of roughly the 
same amplitude. The amplitude of the 
signal at the collector terminal can be 
varied by means of VR1. 

The two outputs are fed to a Wien 
network which consists of VR2, C2 
and C3. At a certain frequency there 
will be an identical phase shift through 
each section of the Wien network (one 
section being formed by VR2a plus 
C3, and the other by VR2b and C2), 
and the two outputs will have a can- 
celling effect on one another. VR1 is 
adjusted so that the two signals 
precisely cancel one another out at this 
frequency, thus producing the required 
narrow notch of high attenuation in the 
frequency response of the circuit. 

VR2 is the tuning control, and is 
adjusted to null the interfering 
heterodyne. To optimise the attenua- 
tion of the heterodyne VR1 and VR2 
should be adjusted in turn until it has 
been reduced to an insignificant level. 

The output from the Wien network 
is at a fairly high impedance, and a 
buffer amplifier is needed to match 
this to a loudspeaker or a pair of head- 
phones. A simple amplifier using an 
LM380N IC (IC1) is used to 

provide this buffering. The gain of 
the LM380N is fixed at a nominal 
level of 50 times (34dB) by an internal 
negative feedback circuit, and this is 
rather higher than is required here. R5 
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and R6 are used as an attenuator which reduces the 
voltage gain of the circuit to a more appropriate level, 
and R5 also boosts the input impedance of the 
amplifier. The overall voltage gain of the unit is a 
little more than unity. C4 rolls off the high frequency 
response of the circuit and this helps to give good 
stability. 

SI is the on/off switch and C6 provides supply 
decoupling. The current consumption of the circuit is 
approximately 10mA, but the LM380N has a class 
AB output stage, and the current consumption will 
therefore be somewhat higher when the unit is driving 
a loudspeaker at fairly high volume. 

Since the unit attenuates a narrow band of frequen- 
cies rather than just affecting one frequency, the unit 
can sometimes be used to good effect on types of 
interference other than heterodynes. I order to be 
effective though, the interference must be con- 
centrated mainly over a fairly narrow band of fre- 
quencies (which does quite often seem to be the case). 

The circuit can be used to drive any normal type of 
loudspeaker or headphones, and its input is taken 
from the headphone socket of the receiver. 

Parts List 

Resistors, all 'A watt 5% 


R1 

39k 

R2 

33k 

R3 

4.7k 


R5 

1M 

R6 

100k 

VR1 

4.7k lin. carbon 
pot. 

VR2 

1 00k + 100k 
lin. carbon pot. 


Capacitors 

Cl 

IpFIOv 

C2, C3 

15nF plastic foil 

C4 

150 pF ceramic 

C5, C6100 pFIOv 


Semiconductors 

IC1 

LM380N 

TR1 

BC109 (or ECG 
123Aor Radio 

Shack cat. # 
276-2009) 


Miscellaneous 

Case, Switch — SPST toggle, component 
panel 9 Volt battery, input and output sockets, 
wire, solder, etc. □ 
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Shortwave In 
The Saudi Desert 

by Harold Ort 


I t’s winter in Saudi Arabia. My 
momentary daydream of other 
places and times is shattered by the 
blowing sand slapping my face. 
That short walk from the runway 
through a small sandy area and the sub- 
sequent bus ride to our tactical area in 
the middle of nowhere will stick in my 
mind forever. I’ve filed the picture of 
our new desert ‘home* next to the word 
‘desolate.’ 

No doubt about it, our site is remote. 
The long convoy from the port into the 
desert ended in an area that looks no 
different than anywhere else. The 
horizon is infinity and blowing sand is 
everywhere. Now I know what Neil 
Armstrong saw on the moon. As our 
commander, Brigadier General Robert 
McFarlin said after a November trip to 
our site, “there’s no water, no trees, no 
electricity and plenty of sand...” 

When we were first informed we 
were Saudi-bound, my first thoughts 
were that it couldn’t be happening. But 
a few hours later, after much talking 
about our demise, it finally registered. 

As packing duffle bags and process- 
ing for overseas movement became a 
daily job, the general’s words echoed in 
my mind. Desolate. No comforts of 
home; no hot showers, no regular mail 
delivery — nothing except sand, rocks 
and wind. As I packed my bags, we 
were told there was no American For- 
ces Radio (AFN) within range of our 
new home. Even at our home station in 
Stuttgart, Germany and in the U.S., I’ve 
never relied exclusively on U.S. net- 
work or AFN news reports. Shortwave 
has always been an addiction for me. I 
can handle lots of life’s irritations, but 


being out of touch with world happen- 
ings isn’t one of them. 

Certainly my shoebox-sized com- 
munications receiver, a Kenwood R- 
1000, was ten times too large and heavy 
to take to Saudi. When you’re squeez- 
ing that extra pair of socks into an al- 
ready stuffed bag, size is a paramount 
concern. Every minute counted as I 
called Carolyn back in the States, as- 
king her to order a small digital portable 
receiver. Frankly, I had always wanted 
a small portable, so I figured this was 
my chance. In the back of my mind, I 
was really hoping our alert to go 
would be cancelled. That way I’d 
simply have a new radio and un- 
pack my bags. 

finally, on the day before we 
deployed, it arrived. In less time 
than it takes to tune Radio Canada, 

I slapped in four “ AA” batteries and 
packed it away. Now it was clearly 
‘Saudi duty time.’ Immediately, 
everyone, from the soldiers manning 
the bunkers to the general, had this 
hunger for news about the Gulf crisis. 
There was no AFN, no mail and certain- 
ly no Stars & Stripes newspaper. Even- 
ings, I’d sit on my cot listening to the 
VO A, BBC, Radio Canada, Radio Is- 
rael and many other international sta- 
tions. Within a couple of days, as the 
command heard about someone actual- 
ly hearing news reports, my boss. 
Public Affairs Officer, Major Rick 
Scott, asked me to keep listening to the 
shortwave, and compile a handwritten 
daily News Summary. His intention 
was to provide the latest news at the 
morning briefing. So, while everyone 
else was trying in vain to hear AFN, I 
was listening to the news from its 
source and writing a summary of the 


news for all of the 2nd Corps Support 
Command soldiers. From up-to-the- 
minute haggling over dates for peace 
talks to the progress of the war, the 
world was mine in a small plastic box. 

Within a week, with increasing 
demand for the news summary, it now 
had to be typewritten and photocopied 
for major subordinate commanders to 
give to their soldiers. Checking major 
shortwave publications and relying on 
memory for frequencies and times, 
made listening a snap. Even after we 
moved to another location; this time 
within range of a small AFN station, the 


need for the news summary never 
diminished. It seems there was still this 
growing need to hear the latest news 
from unfiltered sources. So, once again, 
my shortwave listening hobby has 
benefited more people than my close 
friends. In our sleep tent, the “cow- 
pokes,” as we called ourselves; a close 
group of soldiers from the command 
staff judge advocate, chaplain, person- 
nel and public affairs office, would 
gather around the radio for the latest 
news and views from around the world. 
It reminded me of pictures I’ve seen of 
families ‘watching’ the radio years ago 
— before there was television, but there 
was always shortwave. As we listened, 
most of us were probably listening for 
the best news of all, that the war was 
finally over, and we’d be going back 
home to our families and friends. □ 


From up-to-the-minute 
haggling over dates for 
peace talks to the progress 
of the war, the world was 
mine in a small plastic box. 
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airline, the benefits of extending sat- 
coms into the cockpit could be even 
more significant. Indeed, it is the inade- 
quacies of the present system that 
prompted the development of 
aeronautical satcoms systems. 

Besides voice, Inmarsat’s satcoms 
system also permits low- and high-rate 
data communications and these ser- 
vices are already available commercial- 
ly through several GESs. 

U OF T Engineering 
Students Take Science 
Workshops Into 
Elementary Schools 

University of Toronto engineering stu- 
dents will tour metro Toronto class- 
rooms in May and June with Science 
Outreach, a program designed to en- 
courage young people to explore 
science and engineering. 

Science Outreach is a series of 
workshops, hands-on tasks and interac- 
tive demonstrations for students in 
grades five through eight. The program 
is run by five U of T engineering stu- 
dents with funding from a federal 
government Science Culture Grant. 

“The two-hour workshops help show 
young people that science, engineering 
and university aren’t as exclusive as 
they may think. In fact, many students 
find they have hidden talents in design 
and problem solving,” says Derek Ung, 
director of Science Outreach. 

Some activities include building tall 
free-standing structures using only 
paper and tape, testing aerodynamic 
principles by assembling and flying cir- 
cular paper airplanes and witnessing the 
effects of liquid nitrogen on plants. 

The Science Outreach program 
visited 57 classrooms last year and was 
so popular that Ung expects to visit 
about 180 classrooms this spring. 

The faculty of applied science and 
engineering will also run a summer 
science camp at the U of T. The camp 
consists of a series of five-day sessions 
during which groups of 20 participants 
will tour laboratories and take part in 
research and building projects. For ex- 
ample, young people will learn about 
colour chemistry by making paint and 
decorating their own high-tech fibre lab 
coats. 


More than 275 students are expected 
to attend the summer camp, twice as 
many as last year. 

NCR Awards Research 
Fellowship to 
University of Waterloo 

NCR CANADA has announced it has 
awarded its newly-created 
Microelectronics Research Fellowship 
Award to Professor Savvas G. Cham- 
berlain of the University of Waterloo’s 
Electrical and Computer Engineering 
department. 

“Valued at $48,000 per year for the 
next four years, the NCR award will be 
used to conduct fundamental research 
in the area of amorphous silicon-based 
technology as it applies to contact 
image sensors,” says Bill Tait, general 
manager of NCR’s Engineering & 

Manufacturing (E & M) Division in 
Waterloo, Ontario. 

Amorphous silicon devices — where 
silicon atoms are randomly packaged 
— are ultimately more cost-effective 
than the more common highly-struc- 
tured crystalline silicon. 

During the next four years, Dr. 
Chamberlain will investigate the use of 
amorphous silicon solid-state image 
sensors which are fundamental to docu- 
ment scanners, such as those produced 
at NCR’s E & M facility. 

“Very recently, NCR Waterloo ex- 
panded its mandate to include the 
development and manufacture of 
NCR’s image-based products,” adds 
Tait. 

Amorphous Silicon is currently used 
in the LCD displays of laptop, portable 
and notebook computers. However, 
these silicon devices, with their random 
atomic structure, work much more 
slowly than their crystalline counter- 
parts. 

“One of the research challenges I, 
and my team, will be faced with will be 
maximizing speed while retaining the 
cost-benefits of amorphous silicon,” 
explains Chamberlain. 

His group plans to develop simula- 
tion tools to analyze and experiment 
with various implementations by using 
a computer before fabricating an actual 
device. 

NCR Waterloo began operations in 
1972 as a research, 

development and manufacturing 
facility. Currently it is the world’s 


largest facility dedicated to item 
processing and is a leader in the produc- 
tion and development of financial proof 
and encode equipment. It exports 95 per 
cent of its products to over 100 
countries worldwide. 

NCR develops, manufactures, 
markets, supports and services 
enterprise-wide information systems 
for worldwide markets. 

CAL’s Microgravity 
Furnace Reaches New 
Heights 

Ottawa, ONT — March 1991 — CAL 
Corporation recently completed a series 
of successful microgravity tests using 
their Float-Zone Furnace aboard 
NASA’s KC-135 jet aircraft. 

The microgravity tests were a joint 
project of CAL Corporation and the 
Canadian Space Agency to study the 
differences in crystal growth using 
ground-based systems, and systems 
operating in near-zero gravity. 

CAL’s Float-Zone Furnace is 
designed and developed to examine the 
use of high intensity heating to purify 
materials in zero gravity. “In my 
opinion, the float-zone experiment is 
very well designed and promises to 
yield important scientific results, par- 
ticularly if it eventually flies in space”, 
says Marc Gameau, Canadian 
Astronaut and Payload Specialist. 

CAL’s unique furnace is semi-auto- 
matic, has a specially-shaped radiant 
heater, and uses ultrasonics for 
monitoring size and shape of the melt 
zone, or float zone. NASA has already 
shown considerable interest in CAL’s 
furnace, as it is ideally suited for space- 
based float-zone studies, over other 
equipment available on the market 
today. 

David Wilmut, and Marc Gameau, 
Canada’s only astronaut to have flown 
in space, prepared and performed the 
microgravity experiments aboard 
NASA’s aircraft. A pencil-wide rod of 
the semiconductor material, Ger- 
manium, was heated to its melting point 
of 937 degrees Celsius under both 
microgravity and hypergravity (about 
2G) conditions. The Float-zone Fur- 
nace exceeded performance expecta- 
tions under the relatively harsh condi- 
tions encountered during the aircraft’s 
roller-coaster-like flight pattern. 
Analysis of the effects of the melt in 
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to protect others in our hobby from these crooks. Ask plenty of questions and see 
if they would mind you forwarding the model serial numbers for a police check. 
It helps keep thefts down on all equipment this way. 

Al’s story is a little different. He used the CARF manual to study at home and 
wrote the exam on his own. They scheduled him a month earlier than he wanted 
but he went ahead anyway. He was hoping to write in December as a Christmas 
present to himself. It came a month early. Two months home study and he was 
there. Not bad. A1 does not yet have his HF privileges. He has a BASIC certificate 
but has been studying the code and should be ready to advance himself shortly. 
In the mean, he operates a used YASU 2500R which he bought for $300. He did 
buy a 5/8 whip antenna for $70 new. He has purchased a great variety of used 
equipment totally some $1500 but which would have been well over $7000 new. 
He is going first class and when he finishes the code tests will be on the air to 
Europe and beyond!!! 

A1 and Mark are the type of operators and fresh blood we need in this hobby. 
They are polite, courteous and ready to learn. Here are two new friends I would 
never have known if it weren’t for this fascinating pastime. While you are 
considering if you would enjoy amateur radio or not think about Mar, A1 and I. 
We talk to people around the world, phone home through our radio phone patches 
without the high cost of cellular and always have a carload of friends with us even 
when we a driving or boating alone! We’re waiting to hear from you! 

Next time I’ll chat about protocol, clubs, on the air procedures and the 
Bluewatef Corn Roast! Here is the address I promised: 

Canadian Amateur Radio Federation Inc. 

P.O. Box 356 

KINGSTON; Ontario; Canada 

K7L4W2 

613-545-9100 □ 


microgravity on the Germanium 
material is ongoing. 

The Float-Zone is just one part of 
CAL’s continuing involvement in 
space systems. CAL Corporation is an 
Ottawa-based diversified company 
specializing in space instruments and 
antennas, electro-optical instruments, 
microgravity research, search and res- 
cue satellite terminals, and mobile 
satellite terminals for worldwide com- 
munications. 

NSERC, Bell Canada 
Fund Industrial 
Research Chair 

The Natural Sciences and Engineering 
Research Council (NSERC) and Bell 
Canada will fund the establishment of 
an industrial research chair devoted to 
studying electromagnetic interference 
and compatibility at the University of 
Toronto’s department of electrical en- 
gineering. 

Support for the initial five years of 
the $2.9 million research and graduate 
training program will be split three 
ways with NSERC contributing $1.01 
million. Bell Canada contributing 
$800,000 in cash and $200,000 in 
human resources and the University of 
Toronto providing the balance. 

“With the increasing speeds and 
complexity of communication and con- 
trol technologies, electromagnetic com- 
patibility is becoming essential to in- 
crease system reliability. Advances in 
the field of electromagnetics impact 
directly on the development of reliable 
telecommunications around the world,” 
says Pierre Chagnon, vice-president of 
Bell Canada’s engineering and research 
division. 

“It is imperative that Canada pay 
greater attention to training new en- 
gineers in these and other advanced 
technologies,” says Gilles Julien, 
NSERC executive vice-president. 
NSERC is Canada’s largest research 
granting agency. 

The establishment of the industrial 
research chair marks a high point in 
seven years of research collaboration 
between Bell Canada and U of T. “This 
exemplifies a mutually beneficial re- 
search partnership that can bring in- 
dustry and the University closer 
together,” says Gary Heinke, dean of 
the faculty of applied science and en- 
gineering. 


The senior chair will be held by 
Professor Keith G. Balmain of U of T’s 
electrical engineering department. Bal- 
main has been conducting research on 
electromagnetic interference and com- 
patibility for over eight years and has 
been active in antenna research and 
space science for over 30 years. 

NASA To Feature 
Space Station 
Freedom at Paris Air 
Show 

The Space Station Freedom will high- 
light the NASA exhibit at the 39th Paris 
Air Show, Le Bourget, France, June 1 3- 
23. The centrepiece of the 7,000 sq. ft. 
exhibit will be a full scale mock-up of a 
Space Station Freedom module. 

Visitors will enter a module that 
combines the space station’s habitat 
and laboratory facilities into one. They 
will view the crew quarters, the per- 
sonal hygiene and exercise facilities 
and the galley. In the laboratory por- 
tion, there will be a furnace facility, 
protein crystal growth facility, modular 
containerless processing, life support 


system “salad machine” and gas grain 
simulation facility on display. 

Japan, Canada and the European 
Space Agency are partners with NASA 
in Space Station Freedom. 

Other NASA programs featured in 
the exhibit are Mission to Planet Earth 
and aeronautics research. The NASA 
exhibit also will commemorate 30 years 
of manned U.S. space flight with a large 
mural at the exhibit’s entrance. 

On June 14, NASA Administrator 
Richard H. Truly will hold a press brief- 
ing in the U.S. Pavilion. On June 17, 
Astronaut Daniel C. Brandenstein, 
Chief, Astronaut Office and Com- 
mander of the first Endeavor Space 
Shuttle mission, will meet the press. 

NASA has been a major participant 
at the Paris Air Show since the mid- 
1960s. □ 

A new I 
spirit of I 
giving I 

A national program to encourage giving 
and volunteering 
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'Your game's really perked up since you subscribed to Tennis!' 


If your tennis game could use a little perking up, here's one sure-fire solution: subscribe to 
Tennis. That way you'll find out what it really takes to play the game. And you'll get an 
insider's look into the rapid-fire world of tennis. Straight from the world's great pros and 
amateurs. So the next time your opponent says, "Great Serve!" you won't have to take it 
as a backhand compliment. Just burn one down the line. And smile. 

^Subscribe now! # 

innmc C/0 Moorshead Publications 
I IXlJ U ID 1300 Don Mills Road ^ ■ 


Name 


City Province Postal code 

□ Payment enclosed {payable to Tennis). □ Bill me later. 

Price includes $1.26 for 7% GST. 

Please allow 6 to 12 weeks for your first copy to be shipped. 


1GPGU/HTMP7 



E lectronic clip art can turn a dull 
desktop publishing document into 
something visually exciting. Having 
a library of clip art on tap is tricky unless 
you own a scanner and a suitable source 
of paper clip art to start with. Almost Free 
Clip Art solves all this. 

Each one of our disks contains almost 
five hundred kilobytes of clip art - atleast a 
dozen images per disk. These collections 
have been carefully chosen to each contain a variety of interest- 
ing pictures suitable for a wide range of applications.These 
pictures are suitable for use with virtually all applications which 
accept bitmapped art. 

This includes Ventura Publisher, Aldus PageMaker, Word 
Perfect 5 and PC Paintbrush. Each collection comes with a utility 


ALMOST 
FREE 
CLIP ART 


& 


to convert the files into MacPaint, Ven- 
tura/GEM IMG.PCXandTIFFformats. All 
of these pictures are in the public domain. 
You can use them without any copyright 
restrictions. 

PLEASE NOTE THAT SOME OF THE 
FILES ON THESE DISKS ARE NUDES, 
AND MAY NOT BE SUITABLE FOR 
YOUNG OR SENSITIVE USERS. 

Costing no more than our regular clip 
art disks, these collections contain almost two megabytes of clip 
art each. Each is available on a single quad disk, or on multiple 
dual density disks for a slight extra charge. These files are 
provided in the PCX format, which can be used directly with 
PageMaker and Ventura Publisher. Each collection also includes 
a copy of Graphic Workshop, which will allow you to convert the 
files into virtually any other formatyou need them in. 


ALMOST FREE CLIP ART 
VOLUME 19 

This collection contains almost two 
megabytes of clip art on a single quad 
density disk. Please note that this collec- 
tion is not available on dual density disks. 

SKUNK 'AUSTRALIA FAMILY 
SNOWSHOVEL* SKATING 'JAPAN 
JOGGING JUMPERS' JUSTICE KEYS • 
KISS1 • KITTY KIWI • KOLA BEAR • 
LAMP - BELL -LIGHTBULB - LOBSTER 
•LOVERS2 'FRANCE 'EAGLE1 • 
EAGLE2 'EARTH3' GARDNING* 
GAZELLE -GIRL1 • BORDERS4* 
BOTTLE • BROCCOLI • CATTLE- 
CELERY -CEMETERY 'BIRDS1 • 
BIRDS2* BMW2 'BOAT2' BORDERS • 
OSTRICH 'OVERWORK -OWL* OWL1 • 
PAINTER - PALM 'PANELS1 PANELS 2 
• PARAKEET - MONKEYFACE* 
MOTHER1 • MOTHER2 'MOUSE2* 
MEAT&POTATOES 'MULBERRY- 
MUSHROOM -MUSICI • MUSICAL- 
MYTH1-MYTH2* NORMAN 
OLDWOMAN • ACORNS • CALIFORNIA* 
POPPY' MUSHROOM 1 - VIOLET' 

$19.95 HIGH DENSITY 

ALMOST FREE CLIP ART 
VOLUME 18 

CRAYBALL-EAR1- SUNSET- 

FLOWERPOT - SIRTIS - DRAGON3 - 
DRAGON4 - GRYPHON - STOPWATCH - 
MAGIC- AIRPLANE- AUTO- 
BOMBA WAY - BURGULAR - EASYPAY- 
EDDIE- FASTFOOD - ALICE - BOOTS - 
KEYS-KIDSREAD-LIE-READ-LILY- 
EOOKjHER E - OPUS - PAG E34 - P AG E36 
‘ PAG E39 - PAG E44 - P AG E45 - PAG E4£ 



ALMOST FREECLIP ART 
VOLUME 17 

BLUESFOR - BEAGLE - BULLDOG - 
COLLIE - FOXHOUND - GREYHOUND - 
CHAPLIN - CABLE - CLOWN - DUDE - 
BIKINI - DOT - LOVECRAFT - MUSIC - 
AUDIENCE - PILLOW - CHEETAH - 
FACE - TORN JEANS - 2NUDES - FACE2 
- BUILDINGS-A - BUILDINGS-B - 
NAG EL1-NAGEL2-NAGEL3- NAG EL4 - 
HENDRIX - FACE3 - FATFACE1 - FAT- 
FACE2 - INDIAN - CHERIE - ANIMAL01 - 
ANIMAL03-ANIMAL09 
$1 9.95HIGH DENSITY 

ALMOST FREE CLIP ART 
VOLUME 16 

BORDER_A - BEARDMAN - LADYSIT1 - 
MANBOX1 -STUDYMAN- 
CHOPSTICKS - UGLYMAN - COMPASS 
- GUITAR- LION - 

CONSTRUCTION-BOSS - OLD- KING - 
FLAPPER-DECO -LADY&HAT- 
DROP-A - CLIPLTR-G - DROP-R - 
SCUBA - DINNER - LADYTHNK - 
STARBURS - GOLF - HUNTER - 
SAILBOAT-TENNIS-CUTE-MOUSE- 
RELAXING -FLYING-CLOWN-CHEF- 
BIOMORF2 - CROSS04- PAGE07 - 
PAGE34 - PAG E40 - BEAUTY - CLOWN - 
ARTNOV - WOODCUT - DANCE - 
COAT-OF- ARMS -EUR011 -EUR013- 
EUR07- EUR09 - FATHERCH - OWLS - 
SEW-SWIM-1 1 -SWIM-2-SWIM-4- 
SWIM-5 - SWIM-6 - SWIM-7 - SWIM-8 - 
SWIM-9 - THINGS2 - WATER - 
» ASTRONAUT 
Jn.95 HIGH DENSITY 
($31.95 DUAL DENSITY) 

ALMOST FREE CLIP ART 
VOLUME 15 

AN ' 0LDB0Y1 -MANCHAIR 
-TALLOI — 

m 



HORSE -POOL- SKYDIVE - 
TROPICAL-SCENE - SKI-LUNCH - 
OLD-N-BALD - QUILLPEN - BIOMORF1 
- COMPUTER - PAG E03 - PAG E09 - 
PAGE16-PAGE31 -PAGE37-PAGE50 
- MANYBIKE - VICTROLA - LADY&HAT - 
GRYPHON - S2- DROP - AMP ERSAN - 
ALIGATOR - DRGNCARD - CANOE - 
GIRL&DOLL-PAGE12-PAGE27-BOY- 
TORNJEANS - WALRUS - EUROIO - 
EUR012 -EUR06- EUR08 - EXCEL - 
AVANTEGARDE 

$19.95 HIGH DENSITY 
($31 .95 DUAL DENSITY) 

ALMOST FREE CLIP ART 
VOLUME 14 

BUTRFLY-DRKRIDER-GOOSE- 
WITCHES1 - DU - ISABEL- NAGEL1 - 
FLAM INGO - MARILYN - P IANOLAD - 
FOOTBALL- KIM- SKIRTGIR- 
CORNERS1 -FAMEFAC1 -MASKS- 
BUSINESS - LEISURE - HOLIDAYS 
$1 9.95 

ALMOST FREE CLIP ART 
VOLUME 13 

DIAMOND - EAGLE-1 - FLOWERLA - 
MOUSE - WITCHES2 - SCARABS - 
LAMP - ING R I D1 - NAG EL2 - TRUC K - 
FACES - SURVEY-2 - RACCOONS - 
PAULINA - POPCHB - 3D-STARS - 
AUTOLOGO - BORDER27 - CHEETAH - 
PERSONAL- PUBLICAT - ROLLS - 
TREE 
$19.95 

ALMOSTFREE CLIPART 
VOLUME 12 

ANIMALS-BCKGRND1 -BCKGRND2- 

mons U tM 


$19.95 


m.rn tliy 

HIGH DENSITY 




PINGPONG -FAT-SUIT -PAGE-21 - 
STARBURST -2 - BOWLING - FISHING - 




PLEASE HELP MAKE SHAREWARE WORK - SUPPORT THE PROGRAMS YOU USE 


Disk of The 
Month 



Yes, I want to be part of the Almost Free 
Software disk of the month club. I hereby 
authorize Moorshead Publications to 
charge the credit card detailed below 
for each new disk as published. I under- 
stand that there will be approximately 
one disk per month and that I will be 
charged the advertised price, not to ex- 
ceed $25.00. 

Please charge my: 

□ Visa 

□ MasterCard 

□ American Express 

Acct. # 

Expiry date 

Name 

Address 


Prov_ 
Signature. 


.Post code . 


Moorshead Publications, 1300 Don Mills 
Road, Toronto, Ontario M3B 3M8 (416) 
445-5600 FAX (416) 445-8149 



If you enjoy Almost Free Software but never seem 
to get around to ordering it, we’d like to introduce 
you to our disk of the month club. 

The disk of the month club provides you with a 
convenient way to get the best of public domain 
software and shareware, all without having to 
order it. Members of the club are sent each new 
disk automatically, roughly one disk every four 
weeks. Each disk is billed to a pre-authorized 
credit card number. 

If you join the disk of the month club, you’ll be able 
to review each new software collection at your 
convenience. If you receive a disk you don’t want 
to keep, simply return it for immediate credit to 
your account. 

For a limited time, if you sign up for our disk of the 
month club, we’ll send you a bonus disk with your 
first order. Simply select any disk from this catalog 
and we’ll include it free with yourfirst monthlydisk. 
To sign up for the disk of the month club, please 
write, phone or FAX us. We’ll need your Visa, 
MasterCard or American Express card number 
and expiry date. After that, all you’ll have to do is 
enjoy your software. 





/ %Jyear \ 

ON-SITE WARRANTY \ 

BY XEROX x 

MMK eVerich 


E ERICH 


...A FAMILY THAT LIVES UP TO IT’S NAME... 
QUALITY, PERFORMANCE, RELIABILITY! 


*Xerox is a registered trademark of Xerox Canada 


Dealer enquiries welcome. 
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/ %*YEAR \ 
ON-SITE WARRANTY \ 

^ XEROX x 

eVerich 


Xerox KSieasttttd 
s. frt'XWO* Cw«w«0h ' : 

; 


It’s one thing to talk reliability. It’s another to 
deliver it. Our proud family of Everich products are 
backed by a full THREE YEAR ON-SITE 
WARRANTY from XEROX- a complete warranty 
including parts and labour. Quality backed by the 
most comprehensive warranty in the industry... 
That’s a commitment others simply can’t make! 

EVERICH 

COMPUTERS 



120 WEST BEAVER CREEK ROAD, UNIT 9 
RICHMOND HILL, ONTARIO CANADA L4B 1L2 
TEL. (4 16) 731-8686 • FAX (416) 731-8789 


MICROSOFT WINDOWS IS A REGISTERED TRADEMARK OF MICROSOFT CORPORATION 
Circle No. 1 0on Reader Service Card 


